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SPECIAL NOTE. 

Part VI., relating to Stanchions, is compiled in accordance 
with the Amendmont of London Building Acts, 
London County Council (General Powers) Act, 1909, 
Part IV., with respect to Buildings of Steel Skeleton 
Construction in Loudon 

Part II., also relating to Stanchions, complies with the 
London Building Acts, 1894 to 1908, and Provincial 
Building Requirements. 

The remainder of the book is of general application. 


Printed by JAmm 4> Gibb Ltd, Bdtnbnrgh 
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PREFACE, 1915 EDITION 

(Reprint of 

2 nd Edition of 10,000 Copies). 

Our object in issuing this Handbook of Structural Steelwork 
is to place before our clients, in as convenient a form as possible, 
all the data required for the design of Structural Steelwork. 

We take this opportunity of emphasising our ability to give 
immediate delivery. 

Our facilities in this respect are unique for several reasons:— 

1. We have the largest and most varied stock of Structural 

Sections in the United Kingdom, amounting in the 
aggregate to over 20,000 tons. 

2. In addition to our four Stock-yards, we have fully equipped 

Structural Works at each of our establishments. 

3. On receipt of orders, our works obtain material from our 

stocks, and workmanship is commenced at once. 

4. The usual vexatious delays, due to waiting for materials 

coming from rolls, are thus obviated. 

A brief description of our stock is given on the following pages. 


RANGE OF STOCKS. 

The sections of Steel Joists, Channels, Angles, and Tees, which 
we stock, are those recommended by the British Engineering 
Standards Committee. 
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All sections are stocked in varying lengths up to tLe following 

limits:— 


Steel Joists,.up to 40' 0* 

n Channels,.up to 40' 0" 

H Angles,.up to 40' 0" 

•i Tees,.up to 40' 0* 

Rolled Edge Steel Flats and Plates, in all usual 

widths and thicknesses,.up to 40* (f 

Round Bars for Solid Steel Columns, from 2£ w 

upwards,.up to 30' 0" 

Bridge Rails,.up to 40' 0* 


We also stock Broad Flange Beams, particulars of which are 
given on page 11. 

Complete Stock Lists may be had on application. Clients at 
home or abroad specifying these sections can depend on their 
requirements being supplied promptly. 


Our usual Shipping Ports are:— 

London, Liverpool, Manchester, Glashow, 
MlDDLESBROUUil, AND LEITH. 


QUALITY OF STEEL AND TESTS. 


The whole of our stock material is of uniform quality, and is 
supplied to us by the makers to the following tests, which are those 
accepted by the Admiralty and Lloyd’s Inspectors, and are also in 
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accordance* with the British Standard Specification for Structural 
Steel:— 

Ultimate tensile strength not less than 28 tons nor more than 
33 tons per square inch. 

Elongation not less than *20 per cent, on a length of 8 inches. 

All our stock material is bought on the understanding that it 
complies with these tests, and every precaution is taken by us to 
ensure this. 

As much valuable tune is lost when materials are ordered from 

r 

the rolls, we strongly recommend our clients to specify “stock 
material ” on all occasions. By so doing it is possible to take full 
advantage of our facilities forgiving immediate delivery. 


ROLLING MARGIN. 

In each case the weight per foot given in the tables is the. 
minimum that can be rolled, and is subject to a rolling margin of 
per cent. over. This margin is claimed by the rolling mills, and 
should be allowed for in all calculations of weights. 


WEIGHT OF STEEL. 

All weights per foot given in the tables are calculated on the 
basis that a cubic foot of steel weighs 489‘6 lbs., *.e., a piece of steel 
12" square by 1" thick weighs 40*8 lbs. 



JtEDPATH, BROWN * CO. f LIMITED. 


SPECIFIED LENGTHS. . 

All sections, either from works or from stock, are cut to a margin 
of V over or under the specified lengths. 

When sections are ordered to be cut exact, which means within 
of specified lengths, the usual extra is charged. 

■ All orders are executed by us subject to the above conditions. 


STOCK-YARDS AND WORKS. 

Our establishments at Edinburgh, London, Glasgow, and Manchester 
arc each complete units, consisting of Commercial and Technical 
Offices, Stockyards, and Workshops. A general idea of the extent of 
these may be bad from the photographs included in this Edition. 

Our several works are fully equipped with the latest machinery 
for the rapid and accurate manufacture of all classes of structural 
Steelwork. 

Efficient technical staffs, wdiose services are at the disposal of 
• 1 9 

our clients, are maintained at all our works. 

We are always willing to submit complete schemes or to give 
estimates from architects’ or engineers’ designs. 
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SCOf’E AND ARRANGEMENT OF THE BOOK. 

Extended reference to the Contents is not necessary here, as an 
Index is provided, but the following general notes may be of 
interest:— 

The arrangement ot the book m its piesent form is the result 
of our luiMiig had constantly in view two matters of i 
primary importance. 

1 To give a selection of Compound Girders and 
Stanchions, liiluicith" eomplete to obviate the 
making of a mimit' of tho^e minor calculations, 
wlmh lu\e betn nmv>aiy whin using any Seclioti 
Book luiherto published. 

2. To present the e^-eiitial inhumation respecting any 
Compound St ci ion m one place to avoid the 
necessity ol consulting ditleimt pails oi the book 
foi its composition and piopctties. 

4 

It will be found that our tables of Compound Girders and 
Stanchions arc exceptionally comprthenaive, and include 
all the forms in commou icie with a full range of plate 
thicknesses toi evtry Standard Section sufficiently deep 
to be riveted. 

As a further convenience the book is arranged in parts, each 
having a Contents page, and containing notes and formulee 
explaining in dTetail the tables to which they vefer. 

A careful perusal of these notes should be made. 




redpath; brown & co., limited. 


Suggestions for details of construction and standardised con¬ 
nections are given in Part V., and, while these cannot always be 
rigidly adhered to, economies both in time and material may be 
effected in many cases by attention to them. 

The properties and reference marks of the British Standard 
Sections of Steel Joists, Channels, Angles, and Tees nave been 
taken, by permission, from the lists of the Engineering Standards 
Committee, and while these have been used (so far as applicable) 
in compiling the tables, the Engineering Standards Committee is 
in no way responsible for any of the figures which we publish. 

All the tabulated results have been calculated and arranged 
by our Technical Department. 

Safe loads are given in even figures to the nearest ton less, or, 
if the loads are small, to the nearest first decimal less, as we 
consider any greater degree of accuracy unnecessary. 

In conclusion, we express the hope that this handbook may be 
found useful by all engaged in the design of Structural Steelwork, 
or otherwise interested in those materials or structures which we 
supply. 

REDPATH, BROWN A CO., LTD. 
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BROAD FLANGE BEAMS. 

In addition to the British Standard Sections of Steel Joists we 
stock the following sections of Bioad Flange Beams :— 
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PART L 

GIRDERS. 

SAFE LOADS 
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PROPERTIES, 
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CLlJ 

1—1 
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WT.... 

STEEL JOISTS. 


Safe Distributed Loads, in Tons. 


t 


Reference 

Mark. 


BSB 30 
BSB 29 
BSB 28 
BSB 27 
BSB 26 
BSB 25 
BSB 24 
BSB.23 
BSB 22 
BSB 21 
BSB 20 
BSB 19 
BSB 18 
BSB 1 1 
BSB 16* 


Size, 
D x B 
inches. 


24 x 


20 y 7. 


18 x 7 
lfi 0 
15 x 6 
15 x 5 
14 x 6a 
14 x 6 b 
12 x Oa 
12 x 0/> 
12 x 5 
10 x 8 
10 x 6 
10 x 5 
9x7 


SPANS IN FEET, 


30 

32 

i 

36 

i 

| 40 



Tabular loads to right of zig-zag line will produce deflection greater than l/26th of an inch 
per foot of span. 

Let 8- deflection in inches, K=deflection coefficient, and L-span in feet, then 5 = K x L 2 . 
Safe working stress = 7$ tons per square inch, equal to a factor of safety of 4. Ends of 
beams simply supported. 
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STEEL. JOISTS. 

Dimensions and Properties. 


Standard Moments of i I i 

Weight Area Thicknesses. Inertia. I Maximum; Safe Dis-, 



Size, n Xr in - _ _ ___Modulus tribute 

» Foot square ! Mavi ! Mini- CoaHah V 

Indies, in lbs. J inches Web I Flange mum. I mum. Section. 

i v v I v_v - v x b P an - 


Mavi . Mini¬ 
mum. I mum. 
X :t I Y —Y 


J Modulus i tributod Deflection 
I of ! Load on Coefficient. 
Section. ! 1 fo..t x—x 


IS x 7 

10 v(i 

15 x o 


12 x 5 
10 x 8 
10 x 6 
10 x 5 
9 x 7 


00 

29-392 i '60() 

l 070: 

2051 7 | 

06-8 

221*2 ! 

i 

1100-1 

so 

126164 ; -ono 

1-0101 

1 

j 

i 

1071-2 j 

i 

02-5 

167*1 

835-0 

1 

75 

; 22-066; 550 
{ 1 

1 

•928; 

1 

1 149 0 

1 

46 0 

127*7 

038-7 ' 

1 

62 

1 18 227 i -550 

; 

"817 i 

725 9 

27 0 

90*7 

453*7 j 

1 

59 

17-310 j -500 

i 

-sso 

029 0 

28 2 

| 83*8 

419-4 ; 

42 

l 

12 351 1 -420 

i 

'017 ! 

■128-2 

11 9 

57*1 

1 

285-4 i 

i 

57 

16-709; -500 

! t 

.W~“ 

n 1 *j 

533 0 

27 9 

; 76*1 

380-7 

40 

| 13-533 j -400 

1 

i 098 

| 

410 0 

21 5 

1 62*9 

314*7 

54 

1 j 

j 15*879, *500 

[ -883 

375-5 

2S-2 

1 

i 62*6 

, 

313 0 

41 

12-910 | -400 

1 

S 

315-4 

<■>•? 

52*5 

202 8 

32 

9 40S j -350 

550 

220-1 

9 7 

«.* 1 

! 36‘6 

183-4 

70 

20-582: -000 

j -970 

> 

315 0 

7) 0 

: 69*0 

345 0 ! 

j 

12 

* 12-368 { *10U 

•730 

211-6 

■>.' VI 

k r 

42*3 

211-6 

30 

8-820 i -360 

l 

1 -552 
; 

115 0 

9-7 

! 29*1 

145-6 

58 

17*064 -550 

! -921 

1 

! 229 7 

j 46-2 

51*0 

255 2 


*000781 

*000937 

001041 

*001172 

001250 

001250 

•001339 

•001339 

•001563 

•01)1563 

•001563 

001876 

•001875 

*001875 

002083 


In each ease the wehrht per t'imi given is the minimum that can be rolled, and a rolling 
margin of 24 pev cent, over this must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formula*, explanations of properties, Ac., see Part IV. 
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STEEL JOISTS. 


Safe Distributed Loads, in Tons. 


Reference 

Mark. 


Size, 
D x B 
inches. 


SPANS IN FEET. 


8 9 10 II 12 14 16 18 20 


BSB 15 9x4 


15-012*8 


7-5 6-4 5-6 5-0 


BSB 14 8x6 

BSB IS 8x5 
BSB 12 8x4 

BSB 11 7x4 

BSB 10 6x5 

BSB 9 6 x 4| 


27-323 019-7 
18-615-9 
[17-413-911-6 9-9 
11-2 9*3 8 0 
18-214-5 12*1 10-3 


14-411*5 9*6 




BSB |,8 6 x 3 11*2 8*4 6*7 5*6 4-8 


11-5 9*8 8-6 
9*3 7-9 7 0 6-2 
5-8 4-9 4-3 3-8 


4-640 


5 1 4-5 
4*1 3-6 


3 0 2-8 2-4121 


BSB 7 5 x 4J 

BSB 6 5x3 


9-0 7-6 




KSI 


BSB 5 4|x If 

BSB 4 4x3 

BSB 3 4 x IS 

BSB 2 3x3 




4*7 3-7 


KM 


1-4 1-3 1*2 




2*1 1*9 


1-3 1-1 10 0*9 


BSB 1 J 3 x 1J 


Tabular loads to right of zigzag line will produce deflection greater than l/2flth of an inch 
per foot of span. 

Let 5=deflection in inches, K=deflection coefficient, and L=span in foot, then ?-KxIA 
Safe working stress = 7"5 tons per square inch, equal to a factor of safety of 4. Ends of 
beams simply supported. 
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STEEL 'JOISTS. 

Dimensions and Properties. 



B x B 


8 x 6 
8 xS 
8 x 4 
7 x 4 
6 xf> 
6 x4£ 
0 x3 

5 X 44 

5 x 3 

4'f x 1J 
4 x 3 
4 xl| 
3 x3 
,'i xl£ 


Weight 
per 
foot 
in lbs. 

| Standard 
Area 1 Thicknesses. 

in | 
square ! 

inclios. 1 w «b. Flange 

< 

Moments of 
Inertia. 

M-ixi- 1 Mini¬ 
mum. 1 mum. 

\ -X | 1 -r 

Maximum Safe Dis- 
, Modulus tributed 
j of Load on 

! Section. 1 foot 

! x - x .Span. 

21 

6-178 -300 

j 400 

1 

j 811 

1 


j 18’0 

901 

33 

10 293 | -440 

■ 

! -597 

110-5 

: 17 9 

| 27*6 

138-2 

28 

8-241 j 350 

•r*7f> 

S9-3 

| 10-2 

! 22-3 

! 171-7 

18 

5“297 j “280 

102 

! 55-7 

| 3 5 

13'9 

69*6 

16 . 

4-709! '250 

l 

r> 0 

39-2 

3 4 

11*2 

56 0 

25 

7-354 | -410 

•520 

43 6 

91 

14*5 

72-7 

20 

5-8821 -370 

•431 

34*6 

5-4 

11-5 

57-7 

12 

3-527 j “260 

•348 

20-2 

1-3 

6-7 

33-8 

18 

5-290 -290 

•448 

22 6 

56 

9*1 

45 - 4 

11 

3-238 -220 

•376 

13 ti 

14 ! 

5-4 

27-2 

6* 

1-912 180 

■325 

G-7 

0-2U 

2*8 

14-2 


2-795 220 

■336 

7-5 

1-3 

3*7 

18 8 

5 

II 72 : 170 

1 

•240 

3-6 

019 

1*8 

9-L 


2f>01 -200 

•332 

3-7 

1-2 

2*5 

12-6 

4 

1176 -160 

* 

-24S 

1-6 

012 

I 

1*1 

5-5 * 


002344 

002344 

002344 

t)02679 

003125 

•003125 

003125 

003750 

003750 

003947 

■004688 

•004688 

006250 

•006250 


In eacli case the weight per foot given is th * minimum that can be rolled, and a rolling 
margin of '1\ per cent, over this must, be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For fonnulce, explanations of properties, Ac., sen Part TV 
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COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 

One 

Steel Joist. 

Plates, each 
Flange to 
form. 

i24 x 74 

12 x 24 

IV 

it x 2J 

11 

11 x 2 

fl 

11 x 1$ 

II 

II X 14 

tf 

II X 1J 

If 

•1 X 1 

II 

11 x 5 

11 

11 X £ 

fl 

11 X 1 

II 

11 x 4 

20 x 74 

12 x 24 

M 

n X 24 

II 

11 x 2 

II 

H x 1£ 

II 

11 x 14 

II 

1. X 14 

n 

•1 X 1 

If 

H x 2 

II 

11 X J 

fl 

11 x 1 

II 

11 x 4 


Weight 
per 
foot 
in lbs. 


308 

‘287 i 

267 

2464 

226 

206 

1854 

175 

165 

155 

1444 

297 

2764 

256 

2354 

215 

195 

1744 

164 

154 

144 

1&4 


Area 

in 

square 

inches. 


Maxi- Maxi- sate 
mnin mum , , 
Moment Modulus 1 * oot 

of of - 

Inertia. Section. Girder . 


4185 

3857 

3532 

3209 

2888 

2569 

2252 

2094 




682’8 

627-5 

572-8 

518-6 

464*9 

411-6 

358*7 

3324 

306-2 

280*1 


254-1 


2058 

1793 

1662 

1531 

1400 

1270 


303-5 

*000646 

272*5 

*000658 

242*0 

*000670 

211*0 

*000682 

180 5 

*000694 

150*5 

*000708 

120 0 

*000721 

105*0 

*000728 

90 0 

000735 

75*0 

*000743 

60*0 

*000750 

254*0 

*000750 

228*0 

O00765 

202 0 

•000781 

1765 

•000798 

151*0 

*000815 

125*5 

*000833 

100 0 

*000852 

87*5 

*000862 

75*0 

•000872 

62*5 

*000880 

50 0 

•000893 


la each mm the weight per loot given it Lite minimum lh*t can be rolled, and a rolling margin oi 2) per cent over 
this niuet be allowed. Bee page 7. 

Let £ so deflection, K a deflection coefficient., und L -- span in teet, then J = K x W 
For (all eaplanatloaa o t tables, tee notes com inducing page 10H. 

FOr flomnlM, explanations oi properties, he., see Fart IV. 
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Reference 

Mark. 


256A 

254A 

252A 

250A 

248A 

246A 

244A 

243A 

242A 

241A 

240A 


232A 

230A 

228A 

226A 

224A 

223A 

222A 

221A 

220A 


!' 


Size, 
D x B 
inches. 


23 x 
224 x 
22 x 
214 x 
21 x 
204 x 
20 x 
19f x 
194 x 
19J x 
19 x 


20 x 
191 x 
19" x 
1 HA x 
18" x 
ill x 
171 / 
17* > 
17 x 


I i 
jL. ! 


COMPOUND GIRDERS. 

Safe Distributed Loads, m Tons. 




SPANS I 

-#- 

N FEET. 





14 16 18 20 

22 

24 

26 

_ 

i 

28 30 | 32 

1 

3d. 

__ 

36 

40 

44 


„ 91 
.. 82- 
.. 74’ 


Rivets |-in. 
diameter. 


84 -oljr) ■' 
87-0 77-3:69* 
0^70 <R70 8 63- 
. r )j72 : 2]64*257- 
1 >04'8 57 •051’ 

Rivets {-in. 
diameter. 

81% 

S0'S[72" 

:H'7\70‘9m\ 


80-0.79 ■ 
•0 76'7\71 : 
• 907 " 362 ■ 
•058-1 54‘ 
•053-5 49- 
i 49 045- 
•1 44-441- 
-239-937- 


m 

■8 77’6 >73 
m ti69 : ir 65 
-462-358 
-4 54-751 
•447 244 
-4 43-540 
-439-837 
•536 134 
-5 32-430 


8S3-&74 

876-968 

uob’fft® 
862-155 
655-349 
548-643 
442-037 
938*7 34 
435-4 31 
032-1 28 
528*825 


607-8 
362-1 
15£- 
9 50 
845- 
8 39 
8 34- 
8 31- 
828* 
926- 
923. 




1 -//.68-661-054- 
-2:63-3 56-1 50- 
: 9 57 ‘7 51 -.3 40* 
-752*246-441 * 
■5 46-841-637- 


-9l04'900- 
-0.58-45/r 
- 951-9 48 '. 
-1 45-5 42- 
•239-236- 
-936-133- 
-6 33-030- 
•1 29-827-! 
-826-725-1 


08 53'5 50 
" 148 - 145 
»*4 42*8 40 
08 37*535 
1-332 330 
-629-728 
i *8 27*1 25 
i-124-6 23 
;-4 22 020 


-5A5-5/il\ 
‘4W8VI- 
•4 36-4 33' 
-4 31-928- 
-527*424- 
” 25*3 
•623 0 
-220-9 
•818-7 


212A 

210A 

208A 

206A 

204A 

203A 

202A 

201A 

200A 


ID x 
184 x 
18 > 
174 x 
17 x 
16^ - 
164 > 

16* x 
16 


Rivets |-in. 
diameter. 

I 67-1 
[66-0 59-j 
- 063-8\56-Wi : ; 
-l\58-7 52-246-1 
•^3-6 47-6 42-J 
: 4 48-543-1 38-J 
-643-438-634^ 


65'8 60;6\5G-6\53-l\49'9\47‘m3'4 38 


W49-645-7 42-4 39*637*J 34'9 33-029 7 
i -4 42-6 39 3 3G '5 34 -0 31 -9 30 *0 28-4 255 
5-7 39*136-1 335 31 -3 29*3 STlWl 
I -9 35 -7 32-9 30*6 2S 6 26-8 25-2 23-8 
»-2 32-3 29-8 27*7 25-8 24*2 22-8 21 -5 
•6 28-9 2<V7 24-8 23 121 *7 20419*3 


Tabular loads to right of full zigzag liny produce deflection greater than l/26th of an inch per foot of span. 
Girders supporting tabular loads to left of dotted zigzag line require Htlflenera to prevent web buckling. 

Girders supporting tabular loads printed in ordinary type have rivets at 6 inches pitch. 

Girders supporting tabular loads printed in italics require a closer pitch of rivets. See page 61. 

Site working stress = 7*6 tons per square inch, equal to a factor of safety of 4. Ends of girders simply supported. 


















REDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


I 

Composed of I “ 



18 x 7 


16 x 6 


u x 2 
.. >' I f 
M x li 

.. X ij 
li X 1 
t« X l 
li X' $ 
.1 X I 

ii x 4 


JO x 2 
.. x i.y 
.. x 1A 
.. x 

11 X 1 
li X 5 
ii X t 


X 2 

X 1 i 

X 14 

X l| 

\ 1 


*n — 

Weight 
per 
foot 
iu lbs. 

Area, 

in 

.square 

inches. 

Maxi 

mum 

Moment 

of 

lueitu. 
X—X 

Maxi¬ 

mum 

Modulus 

of 

Section. 

X—X 

Safe Distributed 
Load on 

1 foot Span for 

r'iniu.. 1 * n Pto-t** 
Cinder. W idth. 

Deflection 
Coefficient. 
X—X 

283 

821 

6865 

596*9 

2984 

229*5 

*000815 

2624' 

76-1 

6149 

546*5 

2732 

206*0 

•000833 

212 

70-1 

5461 

496*8 

2484 

1S2-5 

*000852 

2214 

64-1 

4810 

447*4 

2237 

159*0 

•000872 

201 

58-1 

4186 

398-6 

1993 

136*0 

•000893 

181 

52-1 

3590 

350*2 

1751 

113*0 

■000915 

1G04_ 

46 I 

3023 

302*3 

1511 

90*0 

•000938 

150 

43-i 

2750 

278*4 

1392 

79 0 

•000950 

140 

401 

2181 

254-7 

1273 

67*5 

•000961 

130 

37 1 

2224 

231*1 

1155 

56*0 

•000974 

1194 

34 1 

1971 

207*5 

1037 

45 0 

*000987 

2004 

58-2 

3637 

363*7 

1818 

162*5 

*000938 

1834 

53 *2 

3189 

327*1 

1635 

141*5 

*000961 

106 A 

48-2 

2703 

290*9 

1454 

121*0 

■0U0987 

14!) A 

43-2 

2360 

255*1 

1275 

100 5 

*001013 

132.1 

382 

1977 

219*7 

1098 

80 5 

•001041 

124 

35-7 

1794 

202-1 

1010 

70*0 

•001056 

1134 

33-2 

1615 

184*6 

928 

60 0 

001071 

107 

30-7 

1442 

167*2 

830 

50*0 

•001087 

98i 

28 2 

1273 

149*8 

749 

40 0 

•001103 

1074 

57 3 

3226 

339*6 

1098 

152*5 

•000987 

1801 

52-3 

2822 

305*1 

1525 

133*0 

001013 

1634 

47*3 

2140 

271*1 

1355 

113-5 

*001041 

1464 

42*3 

2078 

237*5 

1187 

94*5 

•001071 

129 A 

37*3 

1730 

204*3 

1021 

75*5 

001103 

121 

34 8 

1573 

187*8 

939 

66*0 

001119 

1124 

32‘3 

1414 

171*4 

857 

56 *‘5 

•001136 

*01 

29*8 

1260 

155*1 

775 

47*0 

•001151 

05 A 

.27-3 

1111 

138*9 

694 

37*5 

•001172 


lo each cue the weight per (not given b the minimum that can be rolled, and a rolling margin ot 2 ) per cent, over 
thle must be allowed, bee page 7 

l«et rt .= deflection. K — deflection wfHcieiit. and I. — span n feet, then JcXxV 
For full explanation* of tables see uotee commencing pave IOC 
For formula, explanation* of pmpeittea, Ac., see Fait IV 

i 











REDPATH, BROWN 


CO„ LIMITED. 



COMPOUND GIRDERS. 

Safe Distribute^ Loads, in Tons. 


Reference 

Mark. 

Size, 

DxB 

inches. 

188 A 

18 x 9 

. 186A 

17* x 

184A 

17 x „ 

183 A 

16-2 x „ 

182A 

16£ x 11 

181A 

16£ x 

180A 

16 x 11 

179A 

15$ x 11 

172A 

18 x 10 

170A 

174 x „ 

168 A 

17 X „ 

166 A 

164 ? " 

164A 

16 x n 

163A 

15f x 

162 A 

15£ x 1 , 

161A 

15fx 1 - 

160 A 

15 x „ 

159A 

14| x .. 

148A 

17 x 10 

146 A 

16£x 11 

144A 

16 X n 

143A 

15$ X r 

142 A 

154 X •• 

141A 

154 x „ 

140A 

15 x i, 

139 A 

14f x m 


SPANS IN PEliT. 




Rivets ^-in. 
diameter. 

5'J’S$2-L 

63-6 54-5147-: 

57’/, 19-2*43 ■( 


-/,43’S 40 ■€ 37 
i 38 035-2 32 
■0 32-2 29 9 27 
•S 20 -3 27 -2 25 
•7 28 ft 24 022 
■623*622-020 
■620 8 19 3 18 
•f> 18 Oi 16 7 15 


34 36 


■9 35-6 33*5 31i 
930-929-0|27 : ' 4 
9 26'224*6123 
423-8 22 42) 
921-5 20-219 1 
519-218*117-1 
016-915-915-0 
614-613-7 


Itiveta J-in. 
diameter. 


G7S\58' 
72-1 GV8\54 
06’8\^-/t *49 ■ 
■^59-4,50-944 
■7353-1I45-5 39' 
•2:46 - S 40*135' 


r >2-7\57 
■0M\QiW 
■j47'7 42 
■143*330 
-8 89-4 35 
■635-632 
■4 31-828 
■228-125 


CO-6\5G-S\53‘5 49-2 46S 
58-9 54-4\50 : 5\47 '1 44'% 47 -fi| 39-. 
0&3-3 J& : R4A-847‘839 £ 3gj9 34■ 
9}/,5 -7 42 -2;39 -2 36 6 34 '3 32^3 30 
8*39-3 36-3133-7 31 *4 2^4 27*7 26” 
3j3d-l 33-3,30*9 28 8 mi 25 5 
9132-9 30-3 28-226-3 24-623-2 
4|29-7 27 4 25-5 23’8 22 3 21 0 
9,26-5 24 -5 22-7,21 -2 19918*7 
5 23-4 21-6 20*11^7 17-5 


Rivets f-in. 
diameter. 

49-514A: 

50-^45-240- 
52’G 46 0 40*9136 * 
55-0 47;],iT : 2 36'6 33 ■ 
48-6:41 -6 36-4 324 29- 

50-7 42-2j36 2 31 7 28 2 25 

■ 


-4 21-620 

mki 

-7 40-3 37 
: i 34-331 
-931-329 
-728-326 
-525-4 23 
•322 4 20 
-J 19»518 


-3-40-237-7 
4134*932*8 
829-727-8 
027 125-4 
324-5 23 0 
5220 20-6 

am 18-2 

1 16^15$ 


37-7 35-5133-5 
3*2‘8 300829*1 
27-8 26-224-8 
25 t 4I23-9 
23 021*7 
20 619-4 
18-217*1 
15*8 


Tabular loads to light of full zigzag line produce deflection gicater than ijittJi of ,id inch per foot of span 
Girders supporting tabular loads to left of dotted zigzag line requite stifh’iiri'! io prei-.iit web buck.ling 
Uiraera supporting tabular loads printed m ordinary type have rivets at C inches pilch 
OirderH suppoi ting tabuloi loads printed in italics re, 4 vino a closer pilch of rivets Bee page il 

bafo working stress — 7'ii tons per square inch, uquul to a factor of safety of 1 Ends of girders siutpiy supported 
’ \ 


24 


















* REDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition ang Properties. 


Composed of 


n Plates, each 
Steel Joist. 10 


15 x 5 


9xl| 

.. x If 

11 X 1 


14 x 6a 


14 x 66 


Weight 
per 
foot 
in lbs. 


x 2 

1954 

x If 

1784 

x 14 

1614 

X H 

1444 

V 1 

1274 

x £ 

119 

X * 

1104 

x 8 

102 

x 4 

934 

X i 

85 

- 14 

1504 

x H 

. 1334 

X 1 

1164 

X l 

108 

X f 

994 

x 8 

91 

x 4 

824 

x 8 

?4 


Area 

in 

square 

inches. 


X (t - ’"4C 


Maxi- Maxi¬ 
mum mum 
Moment Modulus 


2050 

1728 

1423 

1278 

1136 

999 

866 

737 

2837 

2475 

2133 

1811 

1508 

1363 

1223 

1087 

956 

829 

2052 

1730 

1427 

1282 

1142 

1006 

875 

748 


227*8 

197-5 

167-5 

152-6 

137-7 

123-0 

108-3 

93*6 

315-2 

282-9 

251-0 

219-5 

188*5 

173-1 

157*8 

142*6 

127*4 


241*4 

209-7 

178*3 

162*8 

147*3 

131*9 

116-6 

101*4 


Safe Distributed 
Load on 

1 foot Span for 

Girder. 

1 in. Plate 
Width. 

1139 

1135 

987 

94-5 

837 

75*5 

763 

66 0 

688 

56-5 

615 

47 0 

541 

37-5 

468 

28 0 

1576 

143 0 

1414 

124-5 

1255 

106 0 

1097 

88 0 

942 

70-5 

865 

61-5 

789 

52-5 

713 

44-0 

637 

35 0 

562 

26 0 

1207 

1060 

1048 

88-0 

891 

70-5 

814 

61*5 

736 

52-5 

659 

44 0 

583 

35 0 

507 

26 0 



Deflection 
Coefficient. 
X—X 



■001103 

•001119 

001136 

•001151 

001172 

001190 

001041 

001071 

•001103 

001136 

001172 

*001190 


•001250 

*001271 

001103 

•001136 

001172 

•001190 

•001210 

001230 

•001250 

•001271 


Iu each ease the weight pei loot given it the minimum that can be rolled, and a rolling margin of St per cant, over 
tbi» must bo allowed. See page 7. 

Let i at deflection. K = deflection coefficient, and L ■ epon in foot, then islKU 
For fall exphtimtlon of tables, see notes commencing page 10B. 

For formula, explanations of properties, fee., see Tort IT. 






























REDPATH, BROWN 


CO., LIMITED. 



pr - H - - 


LI 


COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 


Reference 

Mark. 


132A 
130 A 
128A 
12CA 
MA 
123A 
122 A 
121A 
1 20A 
119A 

108 A 
106 A 
104A 
103A 
102A 
101A 
100 A 
99A 


Size, 

DxB 

inches. 


SPANS IN FEET. 



Tabula: loads to ngbt of full rlgzag line produ"" deflection grratei than l/SSth of an inrli per foot of span. 
Girders supporting tabular load* to left of dotted zigzag hue require stiffeners to prevent web buckling 
Omlem supporting tabular loads printed in ordinary typo hare rivets at 6 inches pitch. 

Girders supporting tabular loads printed in italics require a closer pitch of rivets. See page 52 

Safe working stress = 7'S tons per square inch, equal to a factor of safety of 4. Ends of girder* simply supported, 


if v a 















































































REDPATH, BROWN 


CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 

n Plates, each 

V . FLaiifrc to 
Rteel Joist. 


Weight 
pnr 
foot 
in lbs. 


Area 

in 

square 

inches. 


| Maxi- 
! mum 
I Moment 

I r ot 

| Inertia. 

X X 


T* 

X- -r(-X 


Maxi¬ 

mum 

Modulus 

of 

I Section. 
! x x 



Safe Distributed 
Load on 
l foot I?pan for 


Girder. 


1 in. Plate 
Width. 


Deflection 
Coefficient. 
X—X 


12 x 6a 10 a 2 

ii ii x l^J 

ii it X 14 

■I ii x 

ii ii X 1 

ii ii X J 

II II X ^ 

I. N X g 

ii ii X i 

ii it X § 


2145 

1M>0 


268*1 
240*0 
212*4 
! 185*8 
! 158*5 
! 145*3 
i 132*2 
! 110*2 
106*3 
93*4 


123*0 

107*0 

9t-5 

760 


*001172 

*001210 

•001250 

*001293 

•001339 

001364 

•001389 

•001415 

•001442 

001471 


12 x 6 ft 


10 x 14 

.. ^ 14 

11 X 1 


205*3 

178*6 

151*0 

137*7 

124*4 

111*3 

98*2 

85*2 


•001250 
•001293 
001339 
■001364 
*001389 
•001415 
*001442 
*001471 


12 x 5 


9 x 14 

ii x l-j; 

II X 1 

II x l 


ii x A 

" x i 


J*«l 

111 

954 

88 

804 

7*24 

65 

*574 


175*3 

151*2 

126*3 

114*3 

1023 

90*4 

78*6 

66*8 


001250 

•001293 

•001339 

■001364 

*001389 

•001415 

•001442 

•001471 


In each cut the weight per foot given is the minimum Una tan bo rolled, and a roll my margin ol ‘Jf per cent. over, 
ttala mast tie allowed. See page 7. 

Let 4 = deflection, X m deflection coefficient, and L = span in leet, then 4aX xW 
For full explanation, of tablet, ace note* commencing page 108. 

For formula, explanation, of properties, Ac., tee Fart IV. 











REDPATH, BROWN & CO-., LIMITED. * 



COMPOUND GIRDERS. 

C 

Safe Distributed Loads, in Tons. 


SPANS IN FEET. 


Reference 

Mark. 


Size, 
D x B 
inches. 


13 x 10 

12Jx .. 

12 x ii 
llfx .. 
114 x >• 
114 x „ 

11 x „ 

10fx ii 

13 x 9 

124 x " 

12 x ti 
llfx it 
114 X » 
114 x „ 

11 x „ 

lOfx „ 

11 x 10 

104 X II 
10 x 11 
9 | X II 

94 X II 

94 X 11 

9 x 11 

8| X '11 

10 x 9 
9 | X 11 

■ 94 x II 
94 X II 
9 x 11 
84 x n 


Tabular IiMda to right of full zigzag lino produce deflection greater than I/26th of an inch per foot of span 
Girder* supporting tabular loads to left of dotted zigzag line roquiro stiffener* to prevent web buckling. 

Glrdera supporting tabular loads prtntod m ordinary type have rivete at 6 Inches pitch. 

Girder* supporting tabular loads printed in italics require a closer pitch of 1 Iveta. Seepage 52 

Safe working stress » 7'5 tons per square inch, equal to a factor of safety of * Ends of girders simply supported 
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REDPATH, BROWN <fc CO., LIMITED. 


COMPOUND GIRDERS 

■ 

Composition and Properties. 


1 

Composed of j 

One 

Steel Joist. 

Plat ch, each 

Flange to 
form. 

10 x 6 

10 

x H 

ft 

II 

x 1± 

If 

II 

x 1 

It 

I* 

x I 

II 

II 

X ? 

11 

II 

X & 

H 

t! 

x 4 

II 

II 

X § 

10 x 5 

9 

x 1$ 

» 

II 

X U 

I' 

II 

X 1 

II 

II 

X 2 

II 

II 

x j 

M 

II 

x ? 

II 

U X I 

II 

II 

X 1 

8x6 

10 

X 14 

i f 

If 

X 

k_ 

11 

II 

X 1 

II 

II 

X i 

If 

If 

x i 

II 

II 

X S 

If 

It 

x 4 

tl 

II 

X 8 

8x5 

9 

X 1 

11 

11 

X 2 

II 

11 

x | 

It 

II 

x i 

It 

II 

x 4 

II 

It 

x i 


Area 

in 

square 




Safe Distributed 
Load on 

1 foot Span for 

Deflection 

Coefficient. 

Girder. 

1 in. Plate 
Width. 

X—X 



nTj 

57 

59 

55 


■001667 


■001442 

001500 


563 


001704 
001744 


001974 


*002083 


43 


rm 

jiiii 


In each cue the weight per fool given m the minimum that can be rolled, aud a rolling margin of 2) per cent. orei* 
tbla moat be allowed. See page 7. 

Let S — deflection, K — deflection ooefiBclent, and L =s apan In feet, then S aaK X L*. 

For full explanation* of tablea, eee notea commencing page 108. 

For formnlM, explanation* of properti**, So., aee Fart JV. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

* 

Composition and Properties. 



Composed of 

- 

Weight 

- 

Area 

1 

Maxi¬ 

mum 

Maxi- ; 
mum ] 

Safe Distributed 
Load on 

1 foot Snan for 

Deflection 

Two 

Steel Jt i.stK. 

Platen, each 
Planpi- to 
form. 

foot 
in lbs. 

square 

iunlio-t. 

of 

1 nenia. 
X—X 

ol’ 

Section. 

X - X 

Girder. 

1 in. Plat c 
Width. 

Coefficient, 
x—X 

24 x 75 

10 x 2.} 

4754 

138-7 

17232 

1188*4 

5942 

303*5 

*000646 

M 

ii x 2+ 

4484 

iso-; 

15772 

1106*4 

5534 

272-5 

*000658 

11 

ii x 2 

4214 

122-7 

14303 

1025*9 

5129 

242 0 

*000669 

11 

n x 13 

394 

114-7 

18001 

945*7 

4728 

211*0 

■000681 

It 

ii x 1 1 

367 

17-7 

11092 

866*1 

4330 

180*5 

*000694 

IT 

v * H 

aw* 

98-7 

0)i29 | 

787*1 

3935 

150 5 

*000707 

l» 

o 1 

3124 

90-7 

9212 j 

708*6 

3513 

120 0 

*000721 

i. 

X i 

299 

86 7 

8021 j 

669*6 

3348 

105*0 

*000728 

II 

.. X 2 

2*>1 

82-7 

3012 j 

' 630*7 

3153 

90 0 

•000735 

ll 

'• f- 

O' ' . 

7k" 

7473 

591*9 

*2959 

75*0 

■000742 

IT 

■ X 1 

w 

25s 

#-t 4 mm 

it t 

6!) JO 

553*3 

2766 

60*0 

•000750 

20 x 74 

16 v 

i-r 

132 3 

119S0 I 

958*9 

4794 

254*0 

■000750 

ll 

ll X 2j 

426?- 

i 21 3 

1090j ! 

890*1 

4450 

228-0 

•000765 

11 

( t 

369.4 

no -.*> 

9800 i 
! 

822*2 

4111 

202-0 

•000781 

II 

.• x I4 

■■5“^ 

* 1 '*- 

108-3 

8870 

754*8 

3774 

176-5 

*000797 

II 

1. X li 

3r> 

0X1-3 

7915 

688*3 

3441 

151 *0 

000815 

II 

.. X 

3174 

92-8 

7001 

622*4 

3112 

125*5 

000833 

41 

II X 1 

2604 

84 3 

li [27 

557*0 

2785 

100*0 

•000852 

II 

" X i 

277 

80-3 

5705 

524*6 

2623 

87*5 

•000862 

11 

M x 3 

2034 

70 3 

5292 

492*2 

2461 

75*0 

•000872 

ft 

•« X $ 

2494 

72-3 

4889 

460*1 | 

2300 

62*5 

•000880 

. n « 

n x 4 

236 

68-3 

4495 

428*1 

2140 

50*0 

•000893 

In eMh ease the weight poi U«>* ; r i\ on is the minimum that cor 

be rolled, am) a rolling inaig.n of 2} tier cent, over 


Let'S a deflection, K =s dofleetiou coeffleient, mid L s= span hi feet, then i = K x L’. 
„ For ftttl”**pteouitiou« of tah’os. see mites commencing page '03, 

Vor Mnti .1 explanations ot proterties, jtv., see liirl 1V. 

















REDPATH, BROWN 


CO., LIMITED. 



COMPOUND GIRDERS. 

Safe Distributed Loads, ifi Tons. 


Reference 

Mark. 


256B 
254B 
252B 
250B 
248B 
246B 
244B 
243B 
242B 
24IB 
240B 


Size, 
D X B 
inches. 


23 x 16 
22 £ x M 
22 x ii 
21A x u 
2l“x „ 
20A x ii 
20“ x „ 
19^ x ii 
UHx „ 
19| x 
19 x „ 


SPANS IN FEET. 


-----,-,----T-r T -- 

14 16 18 20 22 J 24 j 26 28 30 j 32 1 34 j 36 40 44 

-L----i-- V- \ - \ - 


Rivets {-in. 
diameter. 

. 1 - 7 " 

j [161 'J44 Ml 
1S5 1 16 J 144^129 118 
164 *143 127 115 104 
158X134 119 107 97 8 
US 125 111 10n 912 
132 116 103 93‘084‘5 
122 10" 95‘3 S5‘7i77’9j 


128 121 114 103 93-9 
186 127 119 till 106 95'486'S 
146 134 125 116 109 103 97-4 87-7 79-7 
133 123 114 106 100 94'13S-930-0W% 


120 111 \1U3 ;,%■ -6\U0-535 -jS'SSO ‘5 72*4 65 ‘8 
108 99-9 92*8 86‘6:81 ‘2 76’4 72 1 64 9 59'0 
93‘8i88-582-li76‘7|71 ‘9.07‘6 63 9 |57~5 52 3 
89 ‘7 82‘8 ! 76‘9|71 ‘8 67 ‘3 ! 63‘3 59‘8 53'8 48‘9 
,83 6 77 ”2,71-6.06‘9.62‘7 59 055 7 50 1 45-6 
77-5 71 *6*66 4:tj^*0jr>S*l 54 7 517 46 5 423 

Ui .4 /•<*./J/*i .oir.'T.n frA. i .n ^li.a oa. 


71 M 00 001-2157"2!53 ti 5f)‘4 47‘«42 P 38- 


232B 
230B 
228B 
226B 
224B 
223B 
222B 
221B 
220B 


20 x 14 
19Ax „ 
19“ > 

18 £ ■< 11 

18“ x „ 
I7f x „ 
174, x „ 
17| x H 
17 x 1 . 


Rivets 3-in 
diameter. 

99'2 90' 
I 10S 97-3S8-o\81- 
122 \107 95-285‘7 772)\71- 


114 99'9S8-880-0\72-7M- 
106 92-8 82*5 74‘267*5:61 * 
98-0857 76-2]68 6 62-3:57' 
89-9 78-6 69 • 9*62 9 57-2‘i52- 


178-273 
■ C7V267 
■264-7 60 
cS',57-2 54 
0:50-4|£7 
■0:47 044 
•4I43741 
<»:40-3 38 
-3137-034 


-9 ,66-5 60-o 
-260-555- 
■6 54-5 49 6 
-148 7 44-3 
-6 42-9 38 9 
4140 0 
-237-1 
I 34 -3 
-931-5 


212B 
210B 
208B 
206B 
204B 
203B 
202B 
201B 
200B 


19 x 14 
18A X 11 
18 x 11 
17ix „ , 
17 x „ 
16f x 11 
16Jx „ 
16jx „ 
16 x 11 


Rivets J-in. 
diameter. 


100 90 
113 99-488S79 
105 92-782-4 74 
98S86-0 76*468 
90 6 79-3 70-5 63 
83-1727 64-658 


86 - 

92-284-578- 
482-275-369- 
5 72-366S 61' 
167-461-8 57- 
8 62-557-352- 
4577 52-948- 
252-948-5 44- 


86 77-5 72-9 68-9 62 0 56- 
rl 70-466-262-6 66-851- 
6 63‘4 59-6 5(23 50'7 467 
) ’3 56-5 53-2 50"2 45 '2 
P0 497i46-8 44-236*1 
)-446-34jH?41-2 
»-8 43-0 40-4 38-2 
J-3 39 6 37 3 35 2 
t-8 36-3 34 -232-8 


Tabular loads to right of full zigzag line produco deflection greater than l/26th of an luch per foot of span. 
QUri supporting tabular loads to left of dotted zigzag line require stiffeners to prevent web buckling. 

Girders supporting tabular loada printed in ordinary type have rivets at 6 inches pitch. 

'OlMirs supporting tabulat 1 loads pnuted in italics require a closer pitch of rivets. See page 54. 

Safe working stress = 7*5 tons per square Infch, equal to a factor of safety of 4. Ends of girders simply supported 
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REDPATH, BROWN A CO., LIMITED. 



COMPOUND GIRDERS. 

Competition and Properties. 


Composed of 

-X- 

Weight 

per 

IOOt 

in lbs. 

Area 

in 

square 

inches. 

Maxi¬ 

mum 

Moment 

of 

Inertia. 
X—X 

Maxi¬ 

mum 

Modulus 

Af 

Safe Distributed 
Load on 

1 foot Span for 

Deflection 
Coefficient. 
X—X 

Tn# 1 
teel Joists. 

Plates, each 
Flange to 
form. 

OI 

Seetlon. 

X—X 

Girder. 

1 in. Plate 
Width. 

18x7 

16 x 2$ 

426 

1241 

9506 

826*6 

4133 

229-5 

-000815 

n 

-I x2| 

398 k 

1161 

8592 

763*7 

3818 

206-0 

-000833 

II 

ii x 2 

3714 

108-1 

7718 

701*6 

3508 

182-5 

•000852 

II 

ii x If 

344 ( 

1001 

6883 

640*3 

3201 

159-0 

•000872 

II 

ti X 1^ 

317 

92-1 

6085 

679*6 

2898 

136-0 

•000893 


ii X 1J 

290 

841 

5325 

519*5 

2597 

1130 

•000914 

11 

II X 1 

2624 

76 1 

4601 

460*1 

2300 

90-0 

000937 

H 

ii x 2 

249 

72 1 

4252 

430*6 

2153 

79-0 

000949 

91 

II X f 

2354 

681 

3912 

401*3 

2006 

67-5 

•000961 

n 

if x f 

222 

641 

3581 

3720 

1860 

56-5 

-000974 

II 

ii x j 

2084 

601 

3258 

343*0 

1715 

45-0 

•000987 

16x6 

14x2 

317 

92-4 

5322 

532*2 

2661 

162-5 

•000637 

•i 

H X If 

293 

85-4 

4719 

484*0 

2420 

141-5 

-000961 

it 

•i x 4 

269 

78-4 

4145 

436*4 

2182 

121-0 

000987 

•i 

•1 xli 

2454 

71-4 

3602 

389*4 

1947 

100-5 

001013 

H 

ll X 1 

2214 

64-4 

3086 

842*9 

1714 

80-5 

001041 

VI 

ii x 2 

2094 

60-9 

2839 

319*9 

1599 

70-0 

001056 

II 

II x 1 

198 

57-4 

2599 

297*0 

1485 

60 0 

•001071 

99 

•I x i 

186 

53-9 

2366 

274*3 

1371 

50-0 

001087 

•1 

>• x I 

174 

60 4 

2139 

251*6 

1258 

40 0 

-001108 

15x6 

14x2 

311 

90-6 

4711 

495*9 

2479 

152-5 

•000987 

n 

II X 1} 

287 

83-6 

4167 

450*5 

2252 

133 0 

001013 

■ H 

II xlj 

2634 

76-6 

3652 

405*7 

2028 

113-5 

•001041 

II 

ii x 4 

2394 

69*6 

3164 

361*6 

1808 

94*5 

•601071 

II 

II X 1 

2154 

62-6 

•2704 

318*1 

1590 

75-6 

•001103 

It 

ii x 2 

204 

59 1 

2484 

296*5 

1482 

66 0 

•001119 

II 

ll X j? 

192 

55-6 

2270 

275*1 

1375 

56-5 * 

•001136 

•1 

ii x § 

180 

52 1 

2062 

253*8 

1269 

47-0 

•001151 

VI 

* 

ll X i 

168 

48-6 

1861 

232*7 

1163 

37-5 

•001172 


In — mm the weight per foot given U the minimum that aen be rolled, Mid s. rolling margin of Si per eent over 
this must be ellowed. Bee page T. 

Let 0 ms deflection, K a deflection ooeOeleut, end L a oh in bet, then ieKxIA 
Tor tail axplanatlcnu of tehlee, see notes commencing pern lilt 

lor foramuR, ezplenetione of proparties, he., see Pert IV. * 

■* ■ » I u i n n^<; 

aV-7* 
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REDPATH, BROWN & CO., LIMITED. 



Reference 

Mark. 


Size, 
D x B 
inches. 


SPANS IN FEET. 


188B 

18GB 

184B 

183B 

182B 

181 B 

180B 

179B 

172B 
170B 
168B 
166B 
164B 
163B 
162B 
161B 
160B 
159B 

148B 
146B 
144 B 
143B 
142B 
14 IB 
HOB 
139B 


18 x 

m x 

17" X 
16 7 x 
IGA x 
1<»1 x 

16 x 

157 x 

18 x 

17* x 

17 x 
16& x 
16 x 

15? x 
151 x 

15j x 
1») x 
14} x 


x 14 

X u 


Rivets Jin. 
diameter. 

[101 67 
1 Hi i ftfSlSO 
l OS ISG-O 74 
W 8 79-0 in 
85'8 71-4161 
70-7 631)154 


Rivets J-in. 
diameter. 


I 1 104 m 

[113 97’3\85 
126 \W5-ho-2 78 
110 \96‘9 83‘1 72 
106 188-7 76-0 G6 
1)6*7 80'5 60 0 60 


Rivets J-iu. 
diameter. 


85 

■C S3 -3 75 
'3 73-106 
■76S-1 61 
I 631 57 
•658 1 52 
•1 53-248 
•748-3 43 


SO'l 74 
1 78-0 72-0 66 
•769-464'lM 
3 60-956-252 
•9 56 8 52 4 48 
•452-618 545 
•848-444-741 
•444-340 9 38 
■940-3 37-234 


j 197-2:83-1:73 

| 103 [S9-9i7S : 7'69 

115 96'5l8'J'7]72’4 64 
105 [&V -0\75-5 66 ■() 58 
ft>-67797l68-3 59-753 
85-7|71 -3 61-1 53-5 47 


80S7S 
‘4 71-265 
-061-956 
-957-252 
•952 648 
•848 044 
•8 43 5 39 
-8 38-935 


6 67-963 
360-356 
752-44 8 
548-445 
244-541 
040-637 
836-8 34 
782-930 


46-9 


44041 


407 38-2 


35-3 33-2 


30-5 


25 2 


24 022-5 


6-5\71-7167-5 


58-2 


52-0 


48*7145-7143 0140 6 


640 1 


42 1139-4137 1 


34-2 


31-3 


30-2 


52-2U9 


6 45‘4142-5140 0137 8 
042-cM T 3137 0 


33 0 

31 1 

29'9 

28 1 


6128-5,26-7 


Tubulat loads to right of full zigzag him produce deflei tjon grcatri than l/26Ui of an nu ll |ici foot of *|>an 
(iirdcis supporting tahulai loads to left of dotted cfg7,ug line require sliflt-ners to prevent web bin klmg. 
flirdeis :‘U]i|kji ting tahulai loads printed m oidluary type have rivets at 6 inches pitch 
tiirders supporting t.ihiilai loads j>i in ted in italics require a closer pitch of rivets. Bee page 51. 

Bale workin|; sli e«* — 75 tons per square inch, equal to a factor of safety of 4. Ends of girders simply supported. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 



15 x 5 


Plates, each 
Flange to 
form. 


2 x 1 i 
x 1* 

X 1 


14 x 6a 


x 2 
x If 

X l]t 
X If 


14 x 66 


x 1} 
x If 


Weight 



209 

188* 

168 

158 

147£ 

137 * 

127* 

117 

307 

283 

2594 

235* 

2114 

200 

188 

176 

164 

152 

2374 

2134 

1894 

1784 

166 

154 

142 

130 


Area 

in 

square 

inches. 


Maxi¬ 

mum 

Moment 

of 

Inertia. 


2873 

2464 

2078 

1893 

1714 

1540 

1372 

1208 

4130 

3643 

3182 

2748 

2340 

2145 


3020 

2586 

2177 

1983 

1794 

1611 

1434 

1263 



Safe Distributed 
Load on 

1 foot Span for 

Deflection 

Coefficient. 

Girder. 

1 in. Plate 
Width. 

X —X 


319*2 

281*6 

244*5 

226*1 

207*8 

189*6 

171*5 

153*4 

458*9 

416*3 

374*4 

333*1 

292*5 

272*4 

252*4 

232*6 

212*9 

193*2 

353*3 

813*5 

272*2 

251*8 

231*5 

211*3 

191*2 

171*2 


2294 

2081 

1872 

1665 

1462 

1362 

1262 

1163 

1064 

966 

1766 

1567 

1361 

1259 

1157 

1056 

956 



113-6 
94-5 
75-5 
66 0 
56*5 
47 0 
37 5 
28-0 

143 0 
124-5 
106 0 
88-0 
70-5 
61-5 
52-5 
44-0 
35 0 
26-0 

106 0 
88-0 
70-0 
61-5 
52-5 
44 0 
35 0 
26 0 


-001041 

001071 

001103 

-001119 

001136 

001151 

■001172 

-001190 

001041 

001071 

001103 

•001136 

•001172 

•001190 

001210 

•001230 

•001250 

•001271 

•001103 

•001136 

*001172 

001190 

•001210 

•001230 

001250 

•001271 


In each am the irolglit par foot given to the minimum that can be rolled, and a rolling margin c-t 2} par cent. or«r 
thli mint he allowed. Bee page T. 

Let S a deflection, K as deflection coefficient, and L as apan In teat, then d = K x IA 
For full explanation! of table*, eoe note* commencing pare 108. 

For form turn, explanation! of proportion. Me., ace Fart X\. 


















REDPATH, BROWN A CO., LIMITED. 



f COMPOUND GIRDERS. 

i 

D 

Safe Distributed Loads, in Tons. 


Reference 

Mark. 


132B 
130B 
128B 
126B 
124B 
123B 
122B 
121B 
120B 
119B 

108B 

106B 

104B 

103B 

102B 

101B 

100B 

99B 


Size. 
D x B 
inches. 


SPANS IN FEET. 


13 x n 
12 £ x „ 

15 x 14 
14$ x ii 

14 x ii 
13| x .. 
13$ x „ 
131 x " 
13 x ii 
12 $ x 



6A'7\6Q' 


67'5\6$’7 


71’6\65'6\60'6\56'$\5$' 


77'8\70'l\63'7\58'4\58'9\50'(A46'7\43'8 l 


87‘S 76'467-961‘155'660 9 47*043*7M0*7138*2 
81’$ 71 *0 63’156’8 51 6 47*3 43 7 40 6 37 9 


87’6\75'1\65’7 58-452*547*843*840*4TC7 535’0 


96’7180 ’5 69 0 60 4 53 7 48 3 43 9 40 3 37 2134 *5 32-2 


88 '$ 73 5 63 0 55 *2 49 0 44 1 40*1 36 8133 9131 *5129 4 




68’4 68’7\57‘9 53'7 50 '1U7 '044' 
73'866‘4f0'4 55’$ 51147’4 W* 41’5 
81'9ai'768 7 57’4 52'147’844’1 41 ‘0 38*235*8 
88’3\75 ”£66 '$ 58'9 58‘0 48'1 44 *1 40*8 571* 35*3 
97'3\81 'l':69'5\60’8 54’1 48*6 44 *2 40*5 37*4j34*8 32*4 

1*729*6 


15 x 12 
14§ x 
14 x .. 
13| x ■■ 
131 x " 
l3l x ii 
13 x ii 
123 * " 


60‘$\54'7 50'$ 46‘8\4S'0 
5 ’9s58‘6\52’7\47‘9 45‘9 40 6 
40937534'% 

37*5 34*431*8 

75 'S%62' 7\5S '7147 *0|41 *8137 *6134*2 31 *3 28 


67'0\56’5 48*5 42*4 37*7 34*0 30*8 28*3 




53-3144 *4138 *1133*3129*6126*7124 ‘2 


7*6155* 


Tabular loads to right of full zigzag Hue produce deflection greeter then l/26th of en Inch per foot of span. 
Girder* supporting tebulei loads to left of dotted zigzag line requite stiffeners to prevent web buckling. 

Glider* supporting tabular loads printed in ordluary type have rivets at 6 inches pitch. 

Girder* supporting tabular loads printed in italics require a closer pitch of rivet*, flee page 55. 

Safe working stress = 75 tons per square inch, equal to a factor of safety of 4. Ends of girder, simply supported. 


















































































REDPATH, BROWN 


00., LIMITED. 


COMPOUND GIRDERS. 

Composition an# Properties. 


Composed of 



12 x 6a 14 x 2 

If n x 1^ 

II ii X 1J 

II II x ]| 

ii X 1 

II X J 

ii x £ 

» x i 


12 x 65 14 x lfc 

ii it x 1^ 

II M X 1 

il ii X $ 

II II x $ 

ii ii x ii 

ii ii X ^ 

ii ii x § 


Weight 

J ier 
oot 
in lbs. 


301 
277 
253 S 
229i 
2054 
194 
182 
170 
158 
146 


Area 

in 

square 

incbes. 




Maxi¬ 

mum 

Moment 

of 

Inertia. 
X—X 


3106 

2722 

2362 

2031 

1711 

1562 

1419 

1281 

1147 

1019 




Safe Distributed 
Load on 
1 foot Span for 


Girder. 


388*2 

351*2 

315*0 

280*2 

244*5 

227*3 

210*2 

193*3 

176*5 

159*9 

300*9 

265*7 

229*4 

211*9 

194*6 

177*4 

160*3 

143*3 


1941 

1756 

1575 

1401 

1222 

1136 

1051 

966 

882 

799 



123 0 
107*0 
91 *5 
76 0 
60-5 
52 5 
45-0 
37*5 
30 0 
22-5 


*001172 

•001210 

*001250 

*001293 

*001339 

*001364 

*001389 

001415 

*001442 

*001471 

*001250 

*001293 

*001339 

*001364 

*001389 

*001415 

*001442 

*001471 


12 x 5 


12 x li 
ii x l£ 

I* X 1 
II X J 
ii x 4 
H x | 
n X J 
•i X | 


1806 

1529 

1260 

1136 

1015 

899 

787 

680 


240*8 

210*9 

180*1 

165*2 

150*4 

135*7 

121*2 

106*7 



*001250 

*001293 

*001339 

*001364 

*001389 

*001415 

*001442 

*001471 


k in each ease the weight per foot given la the minimum that can be rolled, and a rolling margin of U per cant, aver 
this must he allowed. See page 7. 

Let d = deflection, K = deflection coefficient, and L as span In fees, then t.KxU 
Tot full explanations of tables, see note* commencing page 108. 

For formula, explanations of properties, he., see fart IV. 
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REDPATH, BROWN & CO., LIMITED. 




COMPOUND GIRDERS. 

Safe Distributed Loads, fa Tons. 


Reference 

Mark 


68B 

66B 

64B 

63B 

62B. 

61B 

60B 

59B 

48B 

46B 

44B 

43B 

42B 

41B 

40B 

39B 

28B 

26B 

24B 

23B 

22B 

21B 

20B 

19B 

14B 

13B 

12B 

11B 

10B 

9B 


Size, 
D x B 
inches. 


13 x 14 
12J x „ 

12 x n 
llfx 
lHx „ 
ll|x 

II x 
I0£ x it 

13 x 12 
124 x it 
12“ x ,i 
ll|x „ 

UJx ii 

III X n 
11 X „ 

10|x ii 

11 x 14 
10J x ii 
10 x M 
9| x ,, 
9£ x ii 
9|x H 
9 x ii 
8f x ii 

10 x 12 
9f x ii 
9£ x ii 
9f x ii 
9 x it 
8 f x it 


SPANS IN FEET. 


6 


8 


10 


Rivets |-in. 
diameter. 


96‘6 


79’1 


\90-0 


12 


14 


16 


\66'9\o8'5 
71‘9§l-753‘9 
[65 9\56 : sU9-5 


72‘0:60‘0 


Sl'2]fi4‘9\54‘l 
72-4J57-9 " 


Lm*4 45*0 40*0 36*0 


Rivets 3-in. 
diameter. 


SI S 


48-3 


46*440*6 

41-4362 


61 ‘2:52‘5 


71S\ 53-6 


68‘7\55‘0\ 

6.U\48-9\ 


\56‘0\ 
61‘(fi50‘9 
\45S 


77‘6 

68‘Sl 


42-9 


140-8 

35-7 


S 53-& 
]68‘(U8-4 
. . 43‘5 


65'3\52'2 

§S-£lfi-5 

i57 : l|40-9 


38-8 
34 1 


oU 


4S‘i 

43-6 

39-1 

[34-9| 

30-6 


53-8\ 

46-9 

2-0 

\S8‘2\ 

4*3 

30-6 

126-8 


m 


49’9\ 
46’6 
41 
37-3' 
33-2 
29-3 


52‘5 

1475139‘6 


\47-m 1 

\48'i\37’5 


\53-Sx42-6 
63-l\47‘£37-8 
|55-^4"l-4j33-l 


35‘5\ 

31 -5 
27-6! 


54*' 

30-5 

27*0 

23-6 


18 


\60-2\ 
152‘01 


44-9 


47 
\40 
[ 37 
33 
[30 
27 
23 


5\S\ 


43‘7 

29‘9 

6-3 

32-6 

291 

25-61 


0\2i 


36 1 


20 


*4% 


22 


56’2 
49-3 


\48‘0\43‘2 


46‘8142 6 


39-2MM33-2 1 


39-6 


36<M33 0 
32*7130-0 f 


32-5 


32-2i290 


‘S\43-0\89-l 
\3G'7\S3'4; 


8 

833-6 
930-5 
27-5 
[24-5 
21 


45 


38‘8[ 
\36’51 


t>rV 


125-81 


J227 


131‘9 
29‘2 
|26*4 
23*7 


35-9 { 

32‘8 
9-7 
126-7 
23*6] 

[20-7ll8^4ll6-5| 


49-1 


24 


5/' 


26 


28 


4rd44'l\4H 


45-mV738-7\ 


1 39-036-0 


33-4 


30*4[ 

27-7 


1*29 *5127*0l25-0 


P324-1 

45‘0 41'2\38'll 
9 


41 

-u 


519-5 


43± 


Wf 
29 0 
[29 0I26-1 


0 37 

9 31-7 
929-0 


23 

20 


28’7l 


26 

23*8 
j21-3[ 
2I70T18-9 


30-5| 
27-7 
25- 
22 21 ! 


25 

J20- 


oh 


[26*4 
23-7 
3121-2 


26-1 

[23*81 

21-6 

19-4^ 

17-2 


35 

80 


33-1 
$28*3 
[25*9 
[23-5 
21 *1 
18-8 


17-9 


139 
34 -2\ 
29-1 


4\36’4 


24-0 


p5-3\ 
30 % 

26-21 


30 


33-d 


Rivets $-in. 
diameter. 


Rivets |-in 
diameter. 


Tabular loads to right, of full zigzag line produce deflection greater than l/26th of an inch per foot of span 

Gliders supporting tabular loads to left of dotted zigzag line require stiffeners to prevent web buckling 

Girders supporting tabular loads printed in ordinary type have rivets at 6 inches pitch 

Girders supporting tabular loadn printed in italics require a closer pitch of ilvels See pegs 55 

Safe working stress = 75 tons per square inch, equal to a factor of safety of t Ends of girders simply supported 
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EEDPATH, BROWN <fc CO., LIMITED. 


COMPOUND GIRDER8. 

Composition and Properties. 


Composed of 



10 x 6 


10 x 5 


8x6 


8x5 


Area 

in 

square 


inches. Inertia. 


Maxi¬ 

mum 

Moment 

of 


X 


229.V 

66-7 

1607 

247-3 

X 

n 

2054 

59-7 

1356 

216-9 

X 

1 

1814 

62-7 

1124 

187*3 

X 

l 

170 

49 2 

1015 

172-7 

X 

1 

158 

45 7 

910 

158*3 

X 

i 

146 

42*2 

810 

144-0 

X 

4 

134 

387 

714 

129-9 

X 

8 

122 

35 2 

623 

115*9 

X 

14 

185 

53-6 

1286 

1979 

X 

4 

1644 

47-6 

1076 

1721 

X 

1 

144 

41 -6 

881 

146-8 

X 

3 

134 

38-G 

790 

134-4 

X 

3 

1234 

35'6 

702 

122*1 

X 

§ 

1134 

326 

618 

109-9 

X 

4 

1034 

29 (» 

538 

97 8 

X 

1 

93 

20-6 

461 

85*8 

X 

14 

2154 

62-5 

1040 

189*1 

X 

4 

1914 

55 '5 

8C1 

164-0 

X 

1 

1674 

48-5 

698 

139*7 

X 

3 

156 

45 0 

623 

127*8 

X 

f 

144 

415 

551 

116*1 

X 

4 

132 

38 0 

483 

104*5 

X 

4 

120 

34 5 

419 

93-1 

X 

1 

108 

31 0 

358 

81-8 

X 

1 

140 

40-4 

575 

1160 

X 

3 

130 

37 4 

512 

105*0 

X 

* 

1194 

34-4 

452 

95*1 

X 

fi 

1094 

31-4 

395 

85*3 

X 

4 

H94 

28-4 

341 

75*7 

X 

3 

89 

25 4 

289 

66-2 



Safe Distributed 


Load on 

1 foot Span for 

Deflection 

Coefficient. 


mmmm 

X—X 

Girder. 



1236 

76-5 

*001442 

1084 

63-5 

*001500 

936 

50-5 

*001563 

863 

44 0 

001596 

791 

37 5 

•001630 

720 

31*5 

001667 

649 

25 0 

•001704 

579 

18-5 

•001744 

989 

76*5 

•001442 

860 

63*5 

•001500 

734 

50*5 

001563 

672 

44*0 

•001596 

610 

37*6 

*001630 

549 

31 *5 

•001667 

489 

25*0 

•001704 

429 

18*5 

•001744 

945 

62*0 

001704 

820 

51*0 

•001785 

698 

40*5 

001875 

639 

35*5 

001923 

580 

30 0 

•001974 

522 

25*0 

•002027 

465 

20*0 

002083 

409 

15*0 

•002143 

575 

40*5 

001875 

525 

35*5 

•001923 

475 

30*0. 

•001974 

426 

25*0 

*002027 

378 

200 

•002083 

331 

15*0 

002143 


In each cut the weight per (eot given la the Minimum that can he rolled, and a rolling marg.n of S) per cent, over 
title must be allowed. See page 7. 

Let & m deflection, K = deflection coefficient, and L = epau In feet, then tnExlA 
tor tall explanation* of table*, eee note* commencing page 108. 

For formal*, explanation* of properties, Ac., eee Fart IV. 























REDPATH, BROWN & CO., LIMITED. 



Reference 

Mark. 


Size. 
D x B 
inches. 


SPANS IN FEET. 


296C 

294C 

292C 

290C 

288C 

286C 

284C 

283C 

282C 

281C 

280C 

276C 

274C 

272C 

270C 

268C 

266C 

264C 

263C 

262C 

261C 

260C 


29 x 24 
28£x i' 
28 x ip 

27£x .. 
27 x 
26£ x pi 
26 x ii 
25f x 
25£ x „ 
25! x " 
25 x n 

25 x 24 
24 J x „ 
24 x n 
23£ x „ 
23 x „ 

22J- x ii 
22 x 
21 fx „ 
21 £ x „ 

21 Jx „ 
21 . - 


.. 379 
369 


333 1 392 
298 


257 

236 

mm 

285 

215 

199 

212 

194 

180 

190 

I' 

174 

161 

179 

164 

151 

168 

154 

142 

157 

144 

133 

146 

134 

123 


296 

297 

277 

278 

259 

262 

244 

215 

257 

240 

226 

253 

236 

221 

208 

232 

216 

203 

191 

211 

197 

185 

173 

190 

177 

166 

156 

179 

167 

157 

148 

169 

158 

148 

139 

158 

148 

139 

130 

148 

138 

130 

122 


240 

covn 

212 

238 


209 

196 

220 

206 

193 

181 

202 

1S9 

177 

167 

184 

172 

161 

152 

167 

156 

146 

137 

149 

139 

131 

123 

141 

131 

123 

116 

132 

123 

115 

108 

123 

145 

108 

101 

115 

107 

100 

94-4 


214 192 175 
197 177 161 
180 162 147 
164147 134 
147 133 121 
139 125 114 
131 118 107 
123 111 101 
115 104 94 0 

200 180 163 
185 167 152 
171 154 UO 
157 142 129 
143 129 117 
130 117 106 
110 104 94 S 



Tabular load* to right of lull zinMg line produce deflection greater than 1/261U of an inch per foot of spaii. 

Girders supporting tabular loads to left of dottid zigzag line require stiffeners to prevent web buckling. 

Girders supporting tabular loads printed in ordinary type have riveta at 6 Inches pitch 

Girders supporting tabular loads printed In italirs require a closer pitch of rivets, flee page 56 

Safe working strew = 7'S tons per square inch, equal to a factor of safety of 4 Ends of gliders simply supported. 


I 











REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. Wf E 

• x " 1'1 'r* 

Composition and Properties. Jt. 



Composed of 



24 x 74 24 x 24 

ll ll x 24 

n 11 x 2 

11 11 x lj 

ll •• X ] ^ 

ll 11 X 14 

•1 11 X 1 

ll i 11 x J 
11 u X 2 

ll ll X I 

•1 11 x 4 

20 x 74 24 x 24 


II 

ii x ‘ 2 £ 

fl 

n x 2 

II 

.« x If 

II 

n x H 

II 

•I X U 

II 

li X 1 

H 

•• X g 

II 

11 x 2 

If 

.1 x 1 

II 

11 X J 


7134 

6724 

632 

591 

550 

5094 

4684 

448 

428 

4074 

387 

6804 

6394 

599 

558 

5174 

4764 

4354 

4164 

395 

3544 

354 


square 

inches. 


208* 
196- 
184*1 
172*1 
160*1 
148*1 
136*1 
130*1 
124 1 
118*1 
112*1 

98*4 
86*4 
74*4 
62*4 
50*4 
38*4 
126*4 
120*4 
114*4 
10S-4 
102*4 



25848 

23658 

21545 

19505 

17539 

15643 

13818 

12932 

12062 

11210 

10374 

17979 

16356 

14799 

13305 

11873 

10502 

9191 

8557 

7938 

7333 

674*2 


782*7 

660*2 

538*9 

418*5 

299*0 

180*7 

062*9 

004*5 

Qd.fi* f 


887*9 

829*9 

1438*3 




1233*2 

1132*3 

1032*4 

933*5 

835*6 

786*9 

738*4 

690*2 

642*1 


Safe Distributed 
Load on ^ 

1 foot Span for Deflection 

_Coefficient. 

Girder. H&ES* *~ X 


*000646 

*000658 

*000669 

*000681 

*000694 

*000707 

*000721 

*000728 

*000735 

■000742 

000750 

000750 

*000765 

*000781 

*000797 

*000815 

*000833 

000852 

•000862 

000872 

•000880 

000893 



6676 

6166 

5661 

5162 

4667 

4178 

3934 

369*2 

3451 

3210 



In each com the weight per loot given Is the minimum that can tie rolled, and n rolling maigrn of 2\ par cant, over 
llila muat be allowed. Bee page 7. 

Let B as deflection, K = deflection coefficient, and L = span In feet, then IsSxIA 
For lull explanation! of table*, tee notw commencing page 108. 

For formuha, explanation* ol propertia*, Sc., *aa Fart IV. 


2* 
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KEDPATH, BROWN & CO., LIMITED. 



Reference 

Mark. 


256C 

254C 

2520 

2500 

2480 

2460 

2440 

243C 

2420 

241C 

2400 


2320 

2300 

2280 

2260 

2240 

2230 

2220 

2210 

2200 


2120 

2100 

2080 

2060 

2040 

203C 

202C 

2010 

2000 


Size, 
D x B 
inches. 


f COMPOUND GIRDERS. 

0 

j Safe Distributed Loads, in Tons. 


* 

SPANS IN FEET. 


14 I 16 I 18 I 20 




23 x 24 

22£ x n 
22 x ii 
214 x „ 

21 x „ 
20£x 

20 x ii 

19^ x " 

194 x „ 
192 x " 
19 x ii 


20 x 21 

19 J x „ 
19 x it 

184 x ii 

18 x ii 
17J x ii 
174 x " 
17|x - 
17 x 


19 x 21 

184 x ii 
18“ x 
174 x 
17“ ■ - 

16? x „ 
164 x .. 
IfiJ x 
1G x M 



109 \103 


99'3\9S- 


Tabular loads to ri(!ht of full zigzag line produce deflection greater than l/26tb of an inch per foot of span. 

Girders supporting tabular loads to left of dotted zigzag line require stiffeners to prevent web buckling. 

Girders supporting tabular loads printed in ordinary type have rivets at 6 Inches pitch. 

Girders supporting tabular loads pti nt«d in italics require a closer pitch of rivsts. See page 67. 

Safe working stress — 7*6 tons per square inch, equal to a factor of safety of 4. Xndeof girders simply supported. 




















































































REDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 


18 x 7 


16 x 6 


15 x 6 


24 x 24 
ii x 2| 
.. x 2 
ii x If 

II X lX 
X 1J 

II X 1 


Area 

in 

square 

inches. 


6384 

598 

557 

5164 

4754 

4344 

394 

3734 

353 


X # 

3324 

961 

x 4 

3124 

901 

X 2 

475 

138-6 

x JJ 

4394 

128 1 

x 14 

4034 

117-6 

X If 

368 


X 1 

3324 


X X 

3144 

91-4 

X I 

2964 

86-1 

X * 

279 

80-9 

X 4 

261 

75-6 

x 2 

466 

130-0 

x If 

4304 

125-5 

X 14 

395 

115-0 

X 1£ 

359 

104-5 

X 1 

3234 

94 0 

X i 

3054 

88-7 

X f 

2874 

83-5 

x i 

270 

78-2 

x 4 

252 

73-0 





14259 
12888 
J1577 
10324 
9128 
7988 
6902 
6379 
5869 
5371 
4887 


79S3 

7078 

6218 

5402 

4630 

4259 

3899 

3548 

3208 


7066 

6250 

5477 



Maxi¬ 

mum 

Modulus 

Safe Distributed 
Load on 

1 foot Span for 

Deflection 

Coefficient. 

Oi 

Seetlon. 
X -X 

Qirder. 

1 in. Plate 
Width. 

X—X 

1239*9 

6199 

229*5 

-000815 

1146*7 

5728 

206-0 

-000833 

1052*6 

5262 

182*5 

-000852 

960*4 

4802 

159 0 

•000872 

869*4 

4347 

136 0 

-000893 

779*3 

3896 

1130 

-000914 

690*2 

3451 

90 0 

•000937 

645*9 

3229 

79-0 

•000949 

601*9 

3009 

67*5 

•000961 

558*1 

2790 

56 0 

•000974 

514*5 

2572 

45 0 

-000987 

798*3 

3991 

1625 

•000937 

726*0 

3630 

141-5 

•000961 

654*6 

3273 

1210 

-000987 

584*1 


100-5 

•001013 

514*4 

2572 

80-5 

001041 

479*9 

2399 

70 0 

-001056 

445*6 

2228 

60 0 

•001071 

411*4 

2057 

50*0 

•001087 

377*4 

1887 

40 0 

001103 

743*8 

3719 

152-5 

•000987 

675*6 

3378 

133-0 

•001013 

608*7 

3043 

113-5 

-001041 

542*4 

2712 

94-5 

•001071 

477*2 

2386 

75-5 

001103 

Ai I.-S..Q 
TFT O 

2224 

66-0 

-001119 

412*7 

2063 

56-5 

-001136 

880*8 


47*0 

-001151 

349*0 


37-5 

•001172 


In each cue the weight per foot given i* the minimum that can be rolled, and a rolling margin oi 21 per oeut. over 
thla nut be allowed. See page 7. 

Let J s deflection, K = deflection coefficient, and L a epan la foot, then t at K X L*. 

For full explanations of tables see no tea commencing page 108. 

For formulae, explanations of properties, to., sot Part IV. 


a 

























REDPATH, BROWN & CO., LIMITED. 


t 



COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 


Reference 

Mark. 


Size, 
D x B 
inches. 


18 x 18 
174 X 11 
17 x ,, 

16$ x ,< 
I 64 x 
16$ x 11 
16 x 
15$ x 11 


SPANS IN FEET. 


10 12 14 16 18 20 22 24 26 28 30 32 34 



164 * 

*r 

16 x 

ir 

15$ x 

it 

154 X 

ir 

loj X 

11 

15 x 

H 

14$ x 

II 

17 x 

20 

16.1 x 

11 

16 x 

H 

15$ x 

II 

15 A x 

II 

15| x 

If 

15 x 

M 

14$ x 

If 



172C 
700 
68C 
66C 
640 
63C 
62C 
61C 
160C 
1500 

148C 

1460 

I44C 

143C 

1420 

1410 

140C 

1390 


Tabular loads to right of full zigzag lino produce deflection greater then l/26th of an inch per foot of span. 
Girders supporting tabular loads to left of dotted ilgaag line require etlfluners to prevent web buckling. 

Girders suppoiting tabular loads printed in ordinary type bavo rivets at 6 inches pitch. 

Girders suppoi ting tabular loads printed in itallos requite a closer pitch of rivets. See page 57 

Safe working stress s 7*5 tone per square inch, equal to a factor of safety of 4. Bade of girder.siutply supported. 









































































KEDPATH, BROWN 


CO., LIMITED. 


COMPOUND GIRDERS. 

Composition anA Properties; 


Composed of 



15 x 5 


Flange to 
form. 


18 x 14 
ii x l| 

•I X 1 


14 x 6a 20 x 2 

II II x If 

II li x lj 

II 11 x l| 


14 x 66 20 x i$ 
ll 11 x 



Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

313 

91*0 

282* 

82*0 

252 

73 0 

2364 

68*5 

2214 

64*0 

206 

59*5 

191 

55 0 

1754 

50*5 

4464 

130*3 

4124 

120*3 

3784 

110*3 

.3444 

100*3 

3104 

90*3 

2934 

85*3 

2764 

80*3 

2594 

75*3 

2424 

70*3 

2254 

65*3 

3454 

100*5 

3114 

90*5 

2774 

80*5 

2604 

75*5 

2434 

70*6 

2264 

65*5 

2094 

60*5 

1924 

55*5 


—I — 3 £ 


4309 

3696 

3117 

2840 

2571 

2311 

2058 

1813 

5938 

5246 

4593 

3977 

3397 

3121 

2853 

2593 

2342 

2099 

4349 

3733 

3154 

2877 

2609 

2349 

2098 

1856 




Safe Distributed 
Load on 
1 foot Span for 


478*8 

422*4 

366*7 

339*1 

311*7 

284*4 

257*2 

230*2 

659*8 

599*6 

540‘S 

482*1 

424*7 

396*3 

368*1 

340*1 

812*8 

284*6 

511*7 

452*5 

394*2 

865*3 

336*6 

308*1 

279*8 

251*6 


Girder. 


2394 

2112 

1833 

1695 

1558 

1422 
1286 
1151 

3299 

2998 

2701 

2410 

2123 

1981 

1840 

1700 

1561 

1423 

2558 

2262 

1971 

1826 

1683 

1540 

1399 

1258 


1 in. Plate 
Width. 


113*5 
94 5 
76*5 
66*0 
*5 
47*0 
37*5 
28*0 

143*0 

124*5 

106*0 

88-0 

70*5 

61*5 

62-5 

44*0 

35*0 

26*0 

106*0 

88*0 

70*5 

61*5 

52*5 

44*0 

35*0 

26*0 


Deflection 
Coefficient. 
X—X 


001041 

001071 

001103 

001119 

001136 

001151 

001172 

001190 

001041 

001071 

001103 

001136 

001172 

*001190 

001210 

001230 

*001250 

001271 

001103 

001136 

*001172 

*001190 

*001210 

*001230 

*001250 

*001271 


In each ease the weight per foot given la the minimum that can be nailed, and a rolling margin of 3} per HM> over 
thtamuat be allowed. Bee page 7. 

Let 8 = deflection, K as deflection coefficient, Hid L as span In feet, then }bKxU 
For full explanation! of tables, see notes commanding page 108. 

For formula, explanations of properties, to., see Fart IV. 




























REDPATH, BROWN <fe CO., LIMITED. 



Reference 

Mark. 


132C 

130C 

128C 

126C 

124C 



120C 

119C 

108 C 

106C 

KMC 

me 

302C 
101C 
100C 
99C 



Size. 

D x B 
inches. 

16 x 

20 

15^ x 

It 

15 < 

It 

14£ x 

It 

14 v 

Ft 

13J x 

>1 

13 A < 

11 

13* ■< 

It 

13 x 

11 

12| v 

IF 

15 x 

20 

144 x 

II 

14 x 

It 

132 x 

It 

13J x 

tl 

133 X 

M 

13 x 

If 

122 X 

II 

15 x 

18 

14* x 

II 

14 x 

f! 

13| x 

II 

m x 

II 

133 x 

It 

13 x 

it 

12| x 

ll 

! 

i 


COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 


SPANS IN FEET. 



Tabular loads to right of lull zigt&g line produce deflection greutor than 1/26 of an inch per foot of span. 

Girders supporting tabular loads to left of dotted zigzag line require stiffeners to prevent web buckling 
Girders supporting tabular loads printed in ordinary type hare rivets at 6 Inches pitch. 

Girders supporting tabular loads printed lu italics require a i loser pitch of rivets. See page SB. 

Safe working stress — 7'5 tone per square inch, equal to a factor of safety of 4 Ends of girders simply supported 









































































REDPATH, BROWN 


CO., LIMITED. 


COMPOUND GIRDERS. 

Composition anti Properties. 


Composed of 



Weight 
per 
foot 
in lbs. 


Area 

in 

square 

inches. 



X--H - 



Girder. 



Deflection 
Coefficient. 
X—X 


12 x 6a 


12 x 


20 x 2 
e x Jf 
n x 1* 
II x 1 j 
M x 1 


66 20 x U 

li x li 

■I X 1 
.. X i 
ii x i 
H x i 
II x J 

II X I 

5 18 x 1J 

.. x 

li X 1 

ii x £ 
n x | 
ll x | 
H x i 
ii x § 


437* 
403A 
369* 
335* 
30H 
-84* 
267* 
250* 
233* 
216* 


283 
252* 
222 
206* 
1911 
176“ 
161 
145* 


127 6 
117-6 
107-6 
97*6 
87*6 
82-6 



557-6 

505*4 

454*1 t 

405*1 

354*7 

330*4 

306- 3 
2824 
258*8 
235-3 

433*1 

383*3 

332*1 

307- 4 
282-8 j 
258-6 ! 
234-4 | 
210*5 

361*2 

316-3 

270-1 

247*8 

225*6 

203*6 

181*7 

160*0 


2788 

2527 

2270 

2025 

1773 

1652 

1531 

1412 

1294 

1176 




123 0 
107 0 
91-5 
760 
60-5 
52-5 
45 0 
37 5 
30-0 
22-5 


•001172 

001210 

001250 

001293 

001339 

001364 

•001389 

001415 

001442 

001471 

001250 

001293 

001339 

001364 

001389 

•001415 

*001442 

001471 

•001250 

001293 

001339 

•001364 

001389 

•001415 

001442 

•001471 


In will cane the weight per foot given Is the minimum that can be rolled, and a rolling margin of 2} per cant, over 
this muat be allowed. nee page 7. 

I.et 6 — deflection, K a deflection coefficient, and I. — spun in feet, then J = K X U 
For full explanations of tables, see notes commencing page 108. 

For formula*, explanations of properties, he., see Tart IV, 


47 




















REDPATH, BROWN & CO., LIMITED. 



f COMPOUND GIRDERS. 

D . 

I Safe Distributed Loads, in Tons. 


Reference 

Mark. 


Size, 
D x B 
inches. 


13 

X 

20 

12’ 

X 

M 

12" 

X 

II 

HI 

X 

M 

11?. 

x 

M 

Hi 

X 

11 

11 

X 

»i 

10.7 

y 

11 

13 

\ 

18 

12?. 

X 

II 

12“ 

y 

II 

H| 

y 

It 

m 

X 

II 

n| 

X 

II 

li 

X 

it 

10| 

X 

II 

n 

X 

20 

104 

X 

II 

10“ 

X 

If 


X 

II 

9 2 

y 

II 

0* 

X 

ri 

9 

X 

it 

s; 

X 

M 

10 

X 

18 

9-2 

X 

li 

9 ‘, 

X 

fi 



SPANS IN FEET. 


8 10 12 14 16 I 18 20 22 


52-7 47*4 


71’7 


KV'Mo'l 


u ‘0\72'V\wu[5t;-o\50 •4 


65 7 v? 50 ‘8 45 *8 


58*8 51 *5 45*8 41 *2 


40*8136*7 



5 ri 52-049-5 
9-646-1 
42*4 39'3 
42-038‘8 
38*1 35*2 
34*331*7 
30*628*2 
29*3126*8 


75-S\06'-3 


61’6156-5152-1 


65-5\5S-9\53-5 
55’9 


41-9 


42*038*2 


37*934*4 


33*930*8 


33*329*9 


lli vets f-ln. 
diameter. 



39-2\ 35*9 


35*8 


35*632*4 


27*624*8 


Rivets |-in. 
diameter. 


Tabular loads to right of full zigzag line produce deflection greater than l/26th of an inch pef foot of span 
Girders supporting tabular load* to left of dotted zigzag line require stiffeneia to pre* exit web burl ling. 

Gird ere ripporting tabular loads printed in ordinary type have rivet* at 6 inches pitch 

Girders supporting tabular loads printed in italics require a closer pitch of rivets See page 58 

Safa working stress =. 7'5 tons per square inch, equal to a factor of safety of A Ends of girders simply supported 
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REDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 



10 x 6 


10 x 5 


8x6 


8x5 


Plates, each 
Flange to 
form. 


20 x 4 
.. x 1* 
n x 1 
II X J 
il X J 
II X I 

ii x i 
„ x 9 

18 x 19 

.. X l| 

II x 1 
li x i 
it x | 

il X I 

ii x A 
ii x f 

20 x 1} 
i. x 1| 

it X 1 
ii x } 
II X f 


18 x 1 

n X J 

ii x 9 

„ x 9 

« x I 

ii x £ 


Weight 


277 

2469 

216 

2009 

1859 

170 

155 

1399 

3129 

2789 

2449 

2279 

2109 

1939 

1769 

L599 

210 

195 

1799 

164 

149 

1339 


Area 

in 

square 

inches. 



Maxi- 



Maxi¬ 

mum 

Modulus 

of 

Seetion. 
x—x 


355*6 

312*7 

270-8 

250-3 

229*9 

209*7 

189*8 

170-1 

296*9 

258-2 

220*3 

201*6 

1831 

164-8 

146*7 

128*7 

271*1 

235-7 

201*4 

184-6 

168*0 

151-7 

135*6 

119*8 

172-5 

157-5 

142-6 

1280 

US-5 

99*3 


Safe Distributed 
Load on 
1 foot Span for 


Girder. 


I in. Plate 
Width. 


Deflection 
Coefficient, 
x—x 


001442 

001500 

001563 

001596 

001630 

001667 

001704 

001744 

001442 

001500 

001563 

001596 

001630 

001667 

*001704 

091744 

•001704 

001785 

■001875 

•001923 

•001974 

•002027 

•002083 

•002143 

•001875 

001923 

•001974 

•002027 

002083 

•002143 


In euh aw the weight per foot riven le the minimum that can lie rolled, and a rolling margin of 1) per oent. over 
thlemaet bo allowed. See page 7. 

Let d n» deflection, K k deflection coefficient, and L = span In feet, then d * K x L*. 

For fall explanation! of table*, ra note* commencing page 106. 

For formnlie, explanations of properties, Ac., we Port IV. 
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REDPATH, BROWN <b CO., LIMITED. 


/ *“*- 



K--* 

COMPOUND GIRDER6. 

» 

Minimum Spans in Feet for 

1 l 

various Rivet Pitches. 


• 


Straight 

Pitch. 


r 

P = 3", 4", or 8" 


Staggered or Keeled 
Pitch. 


The tableB on thfe and the two fol¬ 
lowing pages give the nearest pitch of 
rivets in even inches which should be 
adopted if the girders, pages 20 to 29, 
are used to support the full safe distri¬ 
buted tabular loads in italics. 

Example :—Required rivet pitch for 
girder 274A, page 20, to support tabular 
load of 98 tons on a span of 32 feet. 

Answer :—See girder 274A in this 
table, which gives 4 in. as the required 
pitch, the minimum span being 29'i feet. 


Minimum Spans In Feet 
Refer- Sise, for Rivet Pitches of 

ence D x B __ 

Mark. inches. 

8-in. 4-in. e-in. 


296A 
294A 
292A 
290A 
288A 
286A 
284A 
283A 
282A 
281A 
280A 


276A 

274A 

272A 

270A 

268A 

266A 

264A 

263A 

2G2A 

261A 

260A 


29 x 12 
28$ x a 
28 x H 
27$ x „ 
27 x „ 
26$ x ii 
26 x H 
25{x n 
25$ x .< 
25$ x H 
25 x m 


Rivets J-in. diam. 


25 x 12 

24‘4 

32*6 

24$ x it 

21*8 

29*1 

24 x ii 

19*3 

26*7 

23$ x it 

16*4 

21*9 

23 x n 

14*0 

18*7 

22$ x ii 

11*4 

15*2 

22 x ii 

8*7 

11*6 

21J x .. 

7*4 

9*9 

21$ x ii 

6*1 

8*1 

21$ x „ 

4*8 

6*4 

21 x „ 

3*6 

4*8 


Rivets {-In. diam. 


For safe loads and properties of these girders, see pages 20 and 2L 
For full explanations of tables, see notes commencing page 106. 












REDPATH, BROWN 


CO. f LIMITED. 



B—■**' 




COMPOUND GIRDERS. 

Minimum Spans in Feet for 
various Rivet Pitches. 


Safer* 

once 

Mark. 


iy>!i 

fv.R 

tv/n 


Size, 
D x B 
inches. 


243A 
242A 
241A 


Minimum Spans in Feet 
for Rivet Pitches of 


8-in. 4-in. 6-in. 



Refer¬ 

ence 

Mark. 


88 A 
86A 
84 A 
83A 
82A 
81A 
180 A 
179 A 


172A 
170 A 
168A 
166A 
164A 
163 A 
162 A 
161A 
160A 
159A 


148 A 
146 A 
144A 
143 A 
142 A 
141A 
140 A 
139 A 


Size, 
D xB 
inches. 


Minimum S 
for Rivet 


-in. 4-in. 



16 x „ 

155 x » 

Rivets }-in. diam. 


18 x 10 

21'9 

171 x 

19*8 

17 x „ 

16-2 

16J x ii 

13-2 

16 x it 

10’3 

15f x „ 

87 

151 x n 

73 

15| x H 

5*8 

15 x n 

4*4 

l*f X n 

30 


17 x 10 

16-7 

161 x '< 

13-7 

16 x H 

10-7 

15| x 

9-2 

151 x " 

7*7 

151 x n 

6*2 

15 x n 

4*7 

14f x „ 

3*2 



Rivets }-in. diam. 


Rivets 5-in. diam. 


For safe loads and properties of these girders, see pages 22 to 26. 
For full explanations of tables, see notes commencing page 1C8, 
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REDPATH, BROWN A CO., LIMITED. 



Refer¬ 

ence 

Size. 

DxB 

Minimum Spans in Feet 
for Rivet Pitches of 

Mark. 

inches. 

8 -in. 

4-in. 

| 6-in. 

132A 

16 x 10 

21-7 

28*9 

43*4 

130 A 

15* x it 

189 

25*2 

37*8 

128 A 

15 x «i 

16*1 

21*4 

321 

126A 

14* x „ 

13*2 

17*5 

26*3 

124 A 

14 x it 

10*2 

13*6 

20-5 

123A 

13$ x 

8*8 

11-7 

17*5 

122A 

13* x ii 

7*3 

9*7 

14*6 

121A 

13$ x 

5*8 

7*8 

11*6 

120A 

13 x n 

4*4 

5*8 

8*7 

119 A 

12$ x .. 

3*0 

4*0 

5*9 


Rivets $-in cliam. 


108A 

16 x 10 

16*5 

22*0 

33*0 

106A 

14* x 

13*6 

18*1 

27*2 

104A 

14 x „ 

10*6 

14-1 

21*2 

103A 

13$ x 

9*1 

12*2 

18*2 

102A 

13* x i. 

7*6 

10*2 

15*2 

101A 

13$ x 

6*1 

8*2 

12*2 

100 A 

13 x H 

4*7 

6*2 

9 3 

99A 

12$ x .. 

3*2 

4*3 

6*4 


Rivets |-in. diam. 


88A | 

15 x 9 

15*3 

20*4 

30*6 

86A 

14* x .. 

12*7 

16*9 

25*3 

84A 

14 x .. 

10*0 

13*3 

19*9 

83A 

13$ x 

8*6 

11*5 

17*2 

82A 

13* x 

7*3 

9*7 

14*5 

81A 

13$ x „ 

5*9 

7*8 

11*7 

80A 

13 *x H 

4*5 

6*0 

9*0 

79A 

12$ x „ 

3 1 

4*2 

6*2 


Rivets f-iu. diam. 



COMPOUND GIRDERS. 

«> 

Minimum Spans in Feet for 
various Rivet Pitches. 


Refer¬ 

ence 

Size, 

DxB 

Minimum Spans in Feet 
for Rivet Pitches of 

Mark. 

inches. 

8 -in. 

4-in. 

6 -in. 

68A 

13 x 10 

16*3 

21*8 

32*6 

66A 

12* x h 

13*4 

17*9 

26*8 

64A 

12 x „ 

10*4 

13*9 

20*8 

63A 

llfx .. 

9*1 

12*1 

18*1 

62A 

11* x .. 

7*6 

101 

15*2 

61A 

11$ x „ 

61 

8*2 

12*2 

60A 

11 x 

4*6 

6*2 

9*2 

59A 

10$ x .. 

3*2 

43 

6*4 

43A 

13 x 9 

15*1 

20*2 

30*2 

46A 

12* x „ 

12*6 

16-7 

251 

44A 

12 x ii 

9*9 

13*2 

19*8 

43A 

ll$x „ 

8*6 

11-4 

17*2 

42A 

ll*x 

7*2 

9*6 

14*4 

41A 

1 1$ X ii 

5*9 

7*8 

11*7 

40A 

11 X 

4*5 

6*0 

9*0 

39A 

10$ x 

3*2 

4*2 

6*3 

2SA 

11 x 10 

16*3 

21*7 

32*6 

26A 

10* x ii 

13*6 

18*1 

27*1 

24A 

10 x ii 

10*7 

14 .• 

21*4 

23A 

9$x it 

9*3 

12 . 

18*5 

22 A 

9* x ii 

7*8 

10 4 

15*6 

21A 

9$ x ii 

0*4 

8*5 

12*7 

20A 

9 x ii 

4*9 

6*5 

9*7 

19A 

8$x n 

3*4 

4*5 

6*8 

14A 

10 x 9 

9*8 

13 0 

19*6 

13A 

9$ x it 

8*5 

11 *3 

170 

12A 

9*x ii 

7*2 

9*6 

14*3 

11A 

9$ x .. 

5*8 

7*8 

11*7 

10A 

9 x v 

4*5 

6 0 

9*0 

9A 

Bfx ,, | 3*2 1 4*2 

Rivets }-in. diam. 

6*3 


For safe loads and properties of these girders, see pages 26 to 29. 
For full explanations of tables, see notes commencing page 106. 











REDPATH, BROWN & CO., LIMITED. 



COMPOUND GIRDERS. 


Minimum Spans in Feet for 
various Rivet Pitches. 


* 

! i 

Straight 

Pitch. 


U - p - •« 

i i 

i i 

Staggered or Reeled 
Pitch. 


3", 4", or 


The tables on this and the two follow¬ 
ing pages give the nearest pitch of 
rivets in even inches which should be 
adopted if the girders, pages 30 to 39, 
are used to support the full safe 
distributed tabular loads in itahos. 

Example :—Required rivet pitch for 
girder 288B, page 30, to support tabular 
load of 240*6 tons on a span of 18 feet. 

A runoer :—See girder 288B in this 
table, which giv cs 3 ins. as the required 
pitch, the minimum span being 16*5 
feet. . 


Refer¬ 

ence 

Mark. 


296B 
294B 
29211 
290B 
288B 
286B 
284B 
283B 


Stae, 
D x B 


inches. 


for Rivet Pitches of 



For safe loads and properties of these girders, see pages 30 and 81. 
For foil explanations of tables, Bee notes commencing page 108. 




























REDPATH, BROWN & 00., LIMITED. 



COMPOUND GIRDERS. 

«/ 

Minimum Spans in Feet for 
▼arious R^vet Pitches. 


Refer- 

Sfee, 

ence 

DxB 

Mark. 

inches. 


for Rivet Pitches of 



256B 
254B 
252B 
260B 
248B 
246B 
244B 
243B 
242B 
241B 
240B 

232B 

230B 

228B 

226B 



221B 



23 xl6 
224 x 
22 x it 
214 x .• 
21 x 11 
204 x •< 
20 x 11 
19|x .. 
194 X 11 
19J x 
119 x ri 
Rivets 
(20 x 14 
194 X 11 
19 x 11 
184* 11 
18 x 11 
17f x „ 
174 x 
174 x „ 

17 x 1 . 
Rivets 

119 x 14 

184 X 11 

18 x 11 
174 x 
17 x .. 

16 jx 
164 x » 

164 x •• 

16 x 11 
Rivets 


30-8 < 

27*6 ! 
241 ! 

20*7 i 
17*3 { 

13 9 ] 

10*5 ] 

8-9 ] 

73 
6*7 
41 

J-in. diam. 

29-0 I i 
26-0 
20’9 
16*9 
12-9 
10*9 
8-9 
7*0 
61 

{•in. diam. 
28'8 I i 
24-8 
20*9 
16*8 
12*8 
10*8 
8*9 
70 
6*1 

{•in. di 



Refer- 

Sise, 

ence 

DxB 

Mark. 

inches. 


169B 


148B 

146B 

144B 

143B 

142B 

141B 

140B 

139B 


8 

74 

7 

64 

6 

5f 

54 

54 

5 



14fx | 3*4 

Rivets {-in. diam. 
x 141 21*8 1 29*0 


17 x 14 

21*8 

164 x " 

17*7 

16 x n 

13*6 

15f x >1 

11*6 

lf>4 x ii 

9*6 

164 x « 

7*6 

16 x M 

5*6 

14f x „• 

3*8 


Rivets {-In. diam. 


For safe loads and properties of these girders, see pages 88 to 36. 
For full explanations of tables, see notes commencing page 108. 








































REDPATH, BROWN & CO., LIMITED. 



Refer* 

Size, 

ence 

DxB 

Mark. 

inches. 


132B 
130B 
128B 
12GB 
124B 
123B 
122B 
121B 
120B 
119B 


108B 

106B 

104B 

103B 

102B 

101B 

100B 

99B 


16 x 14 28 6 a 

154 x it 24*7 3 

16 x „ 20’8 2 

144 x 16*8 2 

14 x .. 12 9 1 

13f x „ 10-9 1 

134 x „ 8*9 1 

13J x „ 7*0 

13 x „ 6*1 

122 x " ^’4 

Rivets }-in. diam. 


15 x 14 

21*6 

28*8 

14& x „ 

17*6 

23*5 

14 x n 

13*5 

181 

13|x M 

11-5 

15*4 

134 x ii 

9*6 

12-7 

13^ X 11 

7*6 

10*0 

13 x 11 

5*0 

7*5 

12f x 1 . 

3*7 

5*0 


Rivets }-in. diam. 


15 x 12 

191 

25*5 

144 x 1 . 

15 7 

20*9 

14 x 1 . 

121 

16*2 

13| x " 

10*4 

13*8 

134 X ti 

8*6 

11-5 

134 v .1 

6*9 

9*2 

13 x n 

5*2 

6*9 

122 x •• 

3*5 

• 4*6 


COMPOUND GIRDERS. 

Minimum Spans in Feet for 
various Rivet Pitches. 


Rivets }-in. diam. 



For safe loads and properties of these girders, see pages 86 to 89. 
For fall explanations of tables, see notes commencing page 108. 


















REDPATH, BROWN & OO. f LIMITED. 



COMPOUND GIRDERS. 


Minimum Spans in Feet for 
▼arious Jiivet Pitches. 


U 9-, JLl / 

u _p - p-*j 

P = 3", 4\ or 6". 

The tablee on thiB and the two fol¬ 
lowing pages give the nearest ]ntch of 
rivets in even inches, spaced as shown 
on sketch, which should be adopted if 
the girders, pages 40 to 49, are used 
to support the full safe distributed 
tabular loads in italics. 

Example :—Required rivet pitch for 
girder 264C, page 40, to support tabular 
load of 298 tons on a span of 14 feet. 

Answer :—See girder 264C in this 
table, which gives 4 ins. as the required 
pitch, the minimum span being 13*4 
feet. 


Refer¬ 

ence 

Size, 

» x B 

Minimum Spans in Feet 
for Rivet Pitches of 

Mark. 

inches. 

8-in. 

4*in. 

6-in. 


296C 

294C 

2920 

290C 

2880 

286C 

2840 

2830 

2820 

2810 

2800 


2760 

274C 

272C 

2700 

2680 

2660 

2640 

263C 

2620 

2610 

2600 


29 x24 

28 Jx ii 

28 x n 
27£x „ 
27 x „ 
26J x i« 
26 x 
25fx H 
25| x tt 
25j x 
25 x it 


Rivets |-in. dlam. 


25 x 24 

30*2 

40-2 

24 A x „ 

26 8 

35*8 

24 x M 

23-5 

31‘3 

23 A x m 

201 

26*8 

23 x .. 

16-7 

22*3 

22£x n 

13-2 

17*6 

22 x ii 

101 

13*4 

21? x 

8*4 

11*2 

24 x „ 

6-8 

9*1 

24 x „ 

5*3 

7*0 

21 x ii 

4-0 

5*3 


Rivets ]-in. di&m. 


Pot safe loads and properties of these girders, see pages 40 . ud 41. 
For full explanations of tables, see notes commencing page 108. 
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REDPATH, BROWN A 00., LIMITED. 



Refer 

enca 

Mark. 


2560 

2540 

252C 

2500 

248C 

246G 

2440 

243C 


[i; 

m 

T 

JJ 

2 

Tn 


T COMPOUND GIRDERS. 

d Minimum Spans in Feet for 
various Rivet Pitches. 


Minimum Spans in Feet 
for Rivet Pitches of 


23 x24 
22% x ,, 
22 x it 
214 x •• 
21 x .. 
204 X 11 
20 x 11 
19|x „ 
19| x n 
194 x .. 

19 x 11 

Rivet 

20 x 21 
194 x 11 
19 x 11 
184 x » 

18 x 11 
I7f x 

; 174 x H 

174 X „ 

17 X „ 

Bivel 

19 x21 
I 84 x 11 

18 x .. 
174 x .. 
17 x n 

16$ x H 

I 64 x i» 
164 x «• 
16 x 11 


4-in. 

6-in. 

41*1 

35*2 

32*1 

27-6 

61*6 

52*9 

48*2 

41*4 


Refer- 

Size, 

ence 

D x B 

Mark. 

inches. 



188C 18 x 18 18-7 25-0 

I860 174 x„ 15-2 20-3 

184C 17 x 11*7 15-6 

183C 16$ x 9*9 13-2 

1820 164 x " 8 2 10-9 

181C 164 x " 6*4 8*6 

180C 16 x 4*8 6*4 

1790 15? v n 3*2 4*2 

Rivets |-in. (6am. 

1720 j 18 x 201 27*1 I 36*2 i 


170C 

1680 

1660 

1640 

1630 

1020 

1610 

1600 

1590 



23*4 31*2 


lf>4x „ | 6*5 

15 x 11 
14$ x 

Rivets J-in. diam. 


148C I 

17 x20 

20*5 

*2 

7*4 


1460 ! 

164 X M 

16*7 

2 

3*2 

33*3 

1440 

16 x 11 

13*4 

1 

7*9 

26*8 

1430 

15$ x „ 

10*9 

1 

4*5 

21*7 

1420 

154 X n 

8*9 

1 

.1*9 

1 17*8 

141C 

15 J x H 

7*1 


9*4 

14*1 

1400 

15 x 11 

5*2 




1390 

14$ x 

3*5 


4*6 

| 6*9 


Rivets ?-in. diam. 


Rivets }-in. diam. 


For safe loads and properties of these girders. Bee pages 48 to 45. 
For fall explanations of tables, see notes commencing page 108. 

























REDPATH, BROWN A 00., LIMITED. 



COMPOUND GIRDERS. 


Minimum Spans in Feet for 
various JRivet Pitches. 


Refer¬ 

ence 

Sisse, 

D x B 

Minimum Spans in Feet 
for Rivet Pitches of 

Mark. 

inches. 

8 -in. 

4-in. 

0 -In. 

680 

13 x20 

20*1 

26*8 

40*2 

660 

12 $ x ,, 

16*4 

21*8 

32*8 

640 

12 x „ 

12*6 

16*8 

25*2 

630 

llfx II 

10*7 

14*3 

21*5 

620 

lljx „ 

8*9 

11*8 

17*7 

610 

11$ x „ 

7*0 

9*4 

14*0 

600 

il x ii 

6*2 

6*9 

10*4 

590 

10|x „ 

3*5 

4*6 

6*9 

480 

13 x 18 

19*0 

25*3 

37*9 

460 

12 $ x .. 

15*6 

20*7 

31*1 

440 

12 x 

121 

16*1 

24*2 

430 

llfx „ 

10*4 

13*8 

20*7 

420 

11$ X II 

8*6 

11*5 

17*2 

410 

ll|x II 

6*9 

9*2 

13*8 

400 

11 X „ 

6*2 

6*9 

10*3 

390 

10Jx „ 

3*5 

4*7 

7*0 

280 

11 X 20 

20*4 

27*2 

40*7 

260 

10 $ x „ 

16*8 

22*4 

33*5 

240 

10 x ii 

13*1 

17*4 

26*1 

230 

9f x ii 

11*2 

14*9 

22*4 

220 

9$x ii 

9*3 

12*4 

18*6 

210 

9$ x .1 

7*4 

9*9 

14*8 

200 

9 x ii 

5*6 

7*4 

11*1 

190 

8fx n 

3*8 

5*0 

7*5 

140 

10 x 18 

12*0 

16-0 

23*9 

130 

9fx H 

10*3 

13*7 

20*5 

120 

9$ x n 1 

8*6 

11*4 

17*1 

110 

9|x ii 

6*9 

9*1 

13*7 

100 

9 x. n 

5*2 

6*9 

10*3 

90 

1 8J x i, | 3*5 1 4*6 

Rivets f-in. diam. 

7*0 


For safe loads and properties of these girders, see pages 46 to 4ft. 
For fall explanations of tables, see notes commencing page 108. 



























REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 


• 

Minimum Spans in Feet for 


various Rivet, Pitches. 






Straight 

Pitch. 


Staggered or Reeled 
Pitch. 


P - r, 4", or 0". 


The tables on this page give the 
nearest pitoh of rivets in even inches 
which should be adopted if the girders, 
pages 74-75, are used to support the full 
safe distributed tabular loads in italics. 

Example :—Required rivet pitch for 
girder 15K, page 74, to support tabular 
load of 51 '7 tons on a span of 10 feet. 

Answer :—See girder 15E in this table, 
which giveB 4 ins. as. the required pitch, 
the minimum span beipg 9‘9 feet. 


Refer¬ 

ence 

Mark. 


Sice. 
D x B 
Inches. 


116£x 16 

el x „ 

6 x it 
6| x 12 
6* x H 
6 x n 

3* x 16 
x n 
1 3 x H 
13* x 12 

13 x .< 

14 x 16 
14 x .. 

11 X ii 

14x12 

11 X ii 

lOixie 
10* x .1 
10 x it 
10* x 12 
10 x ii 

9* x 16 
9 x ii 
9* x 12 
9 x ii 

8* x 16 
8 x n 
8* x 12 



for Rivet Pitches of 



26-3 
21’5 
16*6 
15-0 
11 5 


14-5 21*7 


Rivets }-in. diiun. 


For safe loads and properties of these girders, see pages 74 and 76. 
For full explanations of tables, see notes commencing page 106. 





























REDPATH, BROWN & CO., LIMITED 



Composed of 


Plates, 
Steel each 
Joistfc). Flange 

to form. 


74 24 

74 24 

74 24 

74 24 

74 24 

74 24 

74 24 

7 24 

74 24 

74 16 

74 24 

7 24 

74 24 

74 16 

74 24 

7 24 

74 24 

74 
74 24 

7 24 

74 


74 | 24 
74 


7134 

6724 

632 

6804 

591 

6394 

550 

6384 

599 

4754 

5094 

598 

558 

4484 

4684 

557 

5174 

4214 


5164 

4534 

428 

394 

4764 

4264 


COMPOUND GIRDER8* 

Arranged in Descending brder of 
Carrying Capacity. 



Composed of 


Steel 

Joists). 


Plates, 
each 
Flange 
to form. 


1114*2 
1037*6 
961*8 
898*9 
886*6 
834-5 
811-9 
774*9 
770-8 
742*6 
737-9 
716*1 
7U7-6 
691-4 
664 3 
657 8 
645 3 
641*2 
627*8 
600-2 
599*3 
591 3 
5910 
583*4 
556-3 



3 20 

3 24 


1 24 

2 .18 




3994 

475 


iMaxinram 
Weight Moment 
'of Resist¬ 
ance, 
in foot 
tone. 


554*9 

643*4 

541*3 

523*1 

522*2 

518*7 

5166 

513*8 

498'9 

491*9 

491*8 

487*1 

482-2 

477*3 

471*7 

464*9 

461*5 

453*7 

442-8 

441*5 

438*5 

431*4 

431*4 

4301 

426*1 


In this table the single, doable, and triple joist-compound girders are brought together and 


an i>u«a wtviv vuv nuigioj uvuwse, wiu viiyie jvuvvwuipvuuu mi v wavwu«« bhiu 

arranged in descending order of strength. The method of selection of a suitable girder for any 
system of loading is as follows 

Calculate Maximum Bending Moment In foot tons. See Part IV. 

Befer to column headed “ Maximum Moment of Resistance, foot tons.” 

Any girder of which the Maximum Moment of Resistance is not less than the ealenlated 
Bending Moment will hare sufficient carrying capacity. 

Safe working stress *» 7*6 tons per square inch. 

Note deflection, web-bnckling, and riTet*pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 40. 

For full explanations of tables, see notes commencing page 108. 
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BEDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

in Descending Order of 
Carrying Capacity. 



Composed of 

1 

Steel 

Plates, 

each 

2 

JoistfsX 

Flange 

9 


to form. 



15x6 

24x7} 

14 x 6a 

16x6 

18x7 

20x7} 

24x7} 

18x7 

24x7} 

20x7} 

20x7} 

15x6 

18x7 

14 x6a 

18x7 

24x7} 

16x6 

18x7 

24x7} 

20x7} 

18x7 

12x64 

20x7} 

24x7} 

18x7 


21xl{ 
16 x } 
20x2 
21x1} 
24 x | 
24 x } 
12 x If 
16 x 1| 
16 x j 
12x2} 
16x1} 
21 x 1} 
24 x | 

20 x If 
12x2} 
16x § 

21 xl} 
16x1} 
12x1} 
12x2 
24 x g 
20x2 
16x1 


Weight 

K r 
>t 

in lbs. I In foot 
I tons. 


430} 

299 

446} 

403} 

373} 

354 

246} 

344} 

285} 

276} 

317} 

395 

353 

412} 

283 

271} 

368 

317 

226 

256 

332} 

437} 

290} 

258 



Composed of 


Steel 

Joist(s). 


Plates, 
each 
Flange 
to Iona. 


Weight 




20 
18 
20x7} 
18x7 
16x6 
24x7} 
14x66 
J2x6a 
18x7 
15x6 
20x7} 
16x6 
14x6a 
16x6 
15x5 
15x6 


378} 

317 

277 


345} 

403} 

242 

311 

263} 

293 



ha too 
tons. 


339 0 
337-7 
332-6 
327-8 
324-6 
324 1 
321-6 
321-5 
321-2 
319-8 
315-9 
310-5 
309-9 
307-6 
302-5 
301-3 
299-9 
299-2 
298*2 
290*5 
287*5 
287*5 
286-8 
283*8 


In this table the single, double, and triple joist-compound girders are brought together and 
arranged In descends g order of strength. The method of selection of a suitable girder for any 
system of loading is as follows 

Calculate Maximum Bending Moment In foot tons. See Part IV. 

Refer to column beaded*" Maximum Moment of Resistance, foot tons." 

Any girder of wblcb the Maximum Moment of Resistance is not less than toe calculated 
Bending Moment trill have sufficient carrying capacity. 

Safe working stress » 7 "6 tons per square inch. / 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 4ft. 

For fall explanations of tables, see notes commencing page 108. 
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REDPATH, BROWN A CO., LIMITED. 



B 


Composed of 


Steel 

Joislfs). 


Plates, 
each 
Flange 
to form. 


24x74 

15x6 

18x7 

16x6 

15x6 

16x6 

12x66 

18x7 

20x74 

14 x 6 a 

15x5 

24x74 

14 x 6 a 

15x6 

20x74 

16x6 

15x6 

12x6 a 

18x7 

18x7 

14 x 6 a 

14x66 

16x6 

12 x 6 a 

24x74 


1 

U 

2 

12 x { 


COMPOUND GIRDERS. 

Arranged in Descending Order of 
Carrying Capacity. 


Weight 

s 

iii lba 


1854 

287 

2214 

2964 

3054 

269 

3394 

249 

236 

3104 

2824 

175 

283 

2874 

195 

279 

2634 

3354 

2354 

201 

2934 

2774 

2454 

301 

165 



281*5 
281*5 
279*6 
278*5 
278*0 
272*7 
270*7 
269 1 
267-5 
265-4 
264 0 
261*8 


257 9 
257 2 
257*1 
253-5 
253-2 
250 8 
249 1 
247-7 
240-4 
243-3 
242-6 
242 1 


Composed of 


Steel 

JoieUs). 


12 x 66 

15x6 

16x6 

14 x 6 a 

18x7 

14 x 6 a 

15x5 

14x66 

16x6 

15x6 

12x5 

20x74 

24x74 

10 x 6 

12 x 6 a 

14x66 

12 x 6 a 

18x7 

15x6 

18x7 

16x6 

14 x 6 a 

15x0 

15x5 

14x66 


Plates, 

each 

Weight 

Moment 
of Resist¬ 
ance 

Flange 
to form. 

tn lbs. 

in foot 
tons. 

20 x 14 

3054 

239*6 

21 x A 

270 

238-0 

21 x 4 

261 

235-9 

14x14 

2594 


16 x g 


232-6 

20 x { 

2764 


18 x 1 

252 

229-2 


20 x J 

10 x2 

14 x 14 

18x14 

12x1 

12 x § 

20 x 14 

20 x 1 

14x14 

14xl| 

12 x l| 

21 x 4 
16 x 4 
14 x 1 
20 x f 
10 x 2 
18x § 
20 x I 


2004 

2394 

283 

1744 

155 



228*3 

227*3 

226*0 

226*7 

224*2 

222*5 

222*2 

221-7 

220*8 

219-5 

218*9 

2181 

214-3 

214*3 

212-5 

212-2 

211*9 

210-4 


In this l&ble the single, doable, and triple joist compound girders are brought together and 
anged In descending order of strength. The method of selection of a suitable girder for any 


arranged in descending order of strength. The method of selection of a suitable girder for any 
system of loaning is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IV. 

Refer to column headed 11 Maximum Moment of Resistance, foot tons.” 

Any girder of which the Maximum Moment of Itesiblanoe is not less than the calculated 
Bending Moment will have sufficient carrying capacity. 

Safe working stress = 7*6 tons per square inch. 

Note deflection, web-buckling, and rivet pitch limitations. 

For safe loads and properties of these girders, see pages 80 to 40. 

For full explanations of tables, see notes commencing page 106. 





























BEDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDER®. 

Arrange & in Descending Order of 
Carrying Capacity. 


Composed of 


Steel 

Joistfs). 


14 x 6a 
20 x 7$ 

12 x66 
12 x 6a 
16x6 

24 x 74 
16x6 
15x5 
15x6 
12x5 
14 x 6a 
12 x 6a 
14x66 

10x6 
14 x 6a 
15x5 
14 x66 
12x66 
12 x 6a 
20x74 
15x6 
18x7 
12 x 66 
16x6 
10x5 


Platei, 
each 
Flange 
to form. 


14 x 1| 
12 x } 
20 x1 
20 x l 
10 x 1£ 
12 x 4 
14 x l 
12 x 14 
14 x 1 
18x14 
10 x2 
14 x 14 
14 x l| 
20 x 14 

20 x 4 
18 x | 
20x § 
20 x 4 
20 x f 
12 x i 
10 x If 
12x1 
14 x 14 
14 > f 
18 x 14 


Weight 
per 
loot 
in lbs. 


2354 

164 

2714 

2844 

1834 

1444 

2094 

209 

2154 

2524 

1954 

2534 

2134 

2994 

2424 

2214 

2204 

2544 

2674 

154 

1804 

1604 

2334 

198 

277 



208*2 
207*7 
207*5 
206*5 
204*4 
202*9 
199-9 
199*5 
198-8 
197*7 
197*0 
196*9 
195*9 
195 4 
195*2 
194-8 
192*5 
192*1 
191*4 
191*4 
190-7 
188-9 
1S8 0 
185*6 
185*6 



150 

192 

186 

200 

1894 

1634 

3124 

2654 

222 

1924 

2094 

2334 

2204 


185*3 

182*8 

181*8 

177*9 

177*7 

176*8 

176*7 

176*5 

176*0 

175*1 

176*1 

174*9 

174*0 

171*9 

171*4 

170*2 

170*1 

169*4 

169*4 

169*2 

168*8 

167*6 

166*0 

161*7 

161*6 


In this table the single, double, and triple joist-compound girders are brought together and 
arranged in descending order of strength. The method of selection of a suitable girder for any 
system of loading Is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IT. 

Refer to column headed*" Maximum Moment of Resistance, foot tons.* 

Any girder of which the Maximum Moment of Resistance is not less than the calculated 
Bending Momeut will hare sufficient carrying capacity. 

Safe working stress a 7*6 tons per square inch. 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 49. 

For full explanations of tables, see notes commencing page 108. 































REDPATH, BROWN & 00., LIMITED. . 




Composed of 

- Weight 

Plates, per 
Steel each foot 
Joist(s). Flange in Ihs. 
to form. 




14x65 
14x6a 
10x6 
12x5 
10x6 
15x5 
12 x6a 
14x65 
12x5 
12 x6a 
15x6 
8x6 
12x6a 
12x65 
15x6 
14 x6a 


18 x 1$ 
18 x $ 
10x1$ 
12 x | 
12 x $ 
14 x | 
14 x $ 
14 x i 
14 x | 
20 x f 
10x1$ 
20 x I 
18 x $ 
14x1$ 
12x1 
14x1 
10x1$ 
12x1$ 
10xl{ 
10x1$ 
20x1$ 
20x | 
20 x $ 
14 x $ 
14 x fi 


246$ 

191 

149$ 

140 

133$ 

180 

188 

178$ 

174 

192$ 

161$ 

248$ 

206$ 

229$ 

168 

205$ 

150$ 

189 

175$ 

146$ 

278$ 

216$ 

203$ 

168 

176 



61-4 
60-7 
59-4 
59-2 
58-8 
158*6 
157-7 
157-4 
157-3 
157-2 
156-9 
156-4 
154-9 
154-6 
152-8 
152-8 
150 9 
150-5 
150-0 
148*4 
147 3 
147 0 
146 5 
145-4 
145-4 


COMPOUND GIRDEftS* 

Arranged in Descending brder of 
Carrying Capacity. 


Composed of 


Plates, 
Steel each 
o i Joist(s). Flange 

to form. 





12 x 6a 

15x5 

12x5 

10x5 

16x6 

14 x 6a 

10x6 

14 x 6a 

12x6a 

12x65 

14x65 

12x5 

12x65 

12 x 6a 

14x65 

10x6 

15x5 

18x7 

12x65 


<14 x f 
12x | 
18 x | 
20 x f 
14x1 
9x1$ 
14 x 2 
12 x $ 
18 x } 
18x1 
10x1 
10x1$ 
14x1$ 
14 x $ 
10x1$ 
14 x 2 
14x a 
12x1$ 
20x | 
14 x S 
10x1$ 
20x a 

12 x { 
12 x $ 
10x1$ 


166 

130 

175$ 

231$ 

185$ 

136 

194 

158 

191$ 

216 

132$ 

144$ 

205$ 

164$ 

158$ 

174 

154 



144*7 
144-4 
143-9 
143-7 
143*4 
142*4 
1421 
141-3 
141*0 
137 7 
137 3 
37-2 
35-6 
331 
32-7 
32-5 
320 
131*8 
131*6 
131-4 
131*1 
131*1 
129*9 
129*7 
128*3 


In this table'the single, double, and triple joist-compound girders axe brought together and 
arranged in descending order of strength. The method of selection of a suitable girder for any 
system of loading is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IV. 

Refer to column headed " Maximum Moment of Resistance, foot tons.” 

Any girder of which the Maximum Moment of Resistance is not leu than the calculated 
Bending Moment u ill hare sufficient carrying capacity. 

Safe working stress * 7*5 tons per square inch. 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 49. 

For full explanations of tables, see notes commencing page 108. 
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\ REDPATH, BROWN & CO., LIMITED, 


COMPOUND GIRDERS. 

Arranged in Descending Order of 
Carrying Capacity. 



Composed of 

1 

Steel 

Plates, 

each 

z 

3 

Joist(s). 

Flange 

to form. 



15x6 
12x5 
16x6 
10x5 
8x6 
10x6 
15x5 
12x65 
12 x 6a 
14 x6a 
14x65 
10x6 
15x5 
8x6 
14 x 6a 
15x6 
10x6 
12 x 6 a 
16x6 
8x6 
10x5 
12x5 
12x5 
12x65 
14x65 


10x1 
18 x g 
10x } 
18 x 3 
20x1 
12xl£ 

9 x l| 
14 x S 
14 x g 
14 x g 
14 x £ 
20 x £ 
12 x g 
14x14 
10x1 
10 x g 
.14x1 
10xU 

10 x g 
20 x g 
18 x | 
18 x £ 
12x1 
10 x 1£ 
10x1 


Weight 
per 
foot 
in lbs. 


129J 
176 
124 
200 £ 
2444 
185 
121 
162 
170 
152 
142 
197£ 
137£ 
215 £ 
127£ 
121 
181£ 
141£ 
115£ 
227£ 
185£ 
161 
148 
131 £ 
116£ 



1277 
127 2 
126-3 
126 0 
1259 
123 7 
123-4 
121 -6 
120-8 
120-7 
119-5 
118-6 
118-5 
118-2 
1178 
117*4 
1171 
1161 
115-4 
115-4 
114-4 
113-6 
112-6 
111-6 
111-4 



12x66 
12 x6a 
12x5 

14 x 6a 
10x6 

8x5 

10x5 

15 x 5 
15x6 


0x6 
0x6 
8x6 
15x5 
16x6 
12x5 
10x5 
8x6 
14x66 
12x66 
12x5 

12 x 6a 
12 x 6a 
10x6 
14 x 6a 


12 x 

l 

18 x 

1 

14 x 1£ 

[Ox 

i 

L4 x 

4 

L8 x 

I 

14 x 

3 

LOxl 

14 x 

3 

LOx 

3 


Maximum] 
Moment 
of Resist¬ 
ance 
in foot 
tons. 


1109 
110-3 
109*6 
108*2 
107*9 
107*8 
107*6 
107*2 
107 1 
107*0 
106*3 
106-0 
105 0 
104-7 
104-5 
103*2 
103 0 
102-5 
101-7 
100-2 
100 0 
99 9 
991 
98*9 
98*6 


In this table the single, doable, and triple joist-compound girders are brought together 
and arranged in descending order of strength. The method of selection of a suitable girder for 
any system of loading is as follows:— 

Calculate Maximum Bending Moment In foot tons. See Part IV. 

Refer to column headed " Maximum Moment of Resistance, foot tons.” 

Any girder of which the Maximum Moment of Resistance is not less than the calculated 
Bending Mpxnent will hare sufficient carrying capacity. 

Safe working stress» 7-5 tons per square inch. 

Note deflection, weMrackling, and riret*pitch limitations. 

Tor safe loads and properties of these girders, see pages SO to 49. 

For full explanations of tables, see notes commencing page 108. 
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REDPATH, BROWN 


CO., LIMITED. 



COMPOUND GIRDERS* 

Arranged in Descending ‘Order of 
Carrying Capacity. 


Composed of 


Steel 

Jolst(s). 


8x5 
15x6 
16x6 
15x5 
8x6 
12x6 
12x66 
12x5 
16x6 
14x66 
10x5 
10 x 5 
10x6 
12 x6a 
10x5 
10x6 
12x66 
14 x 6a 
8x5 
8x6 
15x6 
15x5 
12 x 66 
12x5 
8x6 


Plates, 
each 
Flange 
to form. 


18 x i 
10 x g 
12 x | 
9x | 
20 x g 
9xl± 
10x1 
12 x f 
10 x J 
10 x l 
12x1 
18 x 4 
10xli 
10 x l 
9x 14 
14 x g 
14 x | 
lOx g 
18 x | 
14 x 1 
10 x 4 
9x $ 
10 x g 
12 x g 
20 x 4 


Weight 

per 

foot 

In lbs. 

Maximum 
Moment 
of Resist¬ 
ance 
in foot 
tons. 

Composed of 

Weight 
per 
foot 
in lbs. 

1 

2 

8 

Steel 

Joistfs). 

Plates, 
each 
Flange 
to form. 

195 

98-4 


10x5 

12 X 3 

134 

104 

96-9 

1 

12 x6a 

10 x | 

1074 

117 

95-9 

1 

14x66 

10 x g 

91 

98 

95-4 

1 

8x6 

lOxig 

1394 

1934 

94-8 


10x6 

14 x 4 

134 

111 

94-5 


10x5 

18 x g 

1394 

1144 

94-4 


8x5 

18 x g 

164 

1274 

94-0 


8x6 

14 x i 

156 

984 

93-6 

1 

14 x 6a 

io x 4 

934 

994 

921 

1 

12x5 

9x1 

954 

144 

91*7 

1 

12x66 

10 x g 

974 

155 

91-7 

1 

10x5 

9x14 

109 

1294 

91-6 

1 

10x6 

10x1 

1124 

116 

90 8 

1 

15x5 

9 x g 

824 

1244 

90-6 


10x5 

12 x | 

1234 

146 

90 0 


12x5 

12 x 4 

1074 

126 

89-6 


8x6 

20 x § 

1594 

102 

89 1 

1 

12 x 6a 

10 x g 

99 

1794 

89 1 

1 

14 x 66 

10 x 4 

824 

1674 

87 3 


8x6 

14 x | 

144 

954 

86-8 


10 x 6 

14 x § 

122 

904 

86-1 


8x5 

12x1 

140 

106 

86*1 

1 

12x5 

9 x | 

88 

1174 

84-8 

3 

8x5 

18 x 4 

149 

1764 

84-7 

1 

10x6 

io x | 

104 





In this table the single, double, and triple joist-compound girders are brought together 
and arranged in descending order of strength. The method of selection of a suitable girder for 
any system of loading is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IV. 

Refer to eolnmn headed “ Maximum Moment of Resistance, foot tons." 

Any girder of which the Maximum Moment of Resistance is not less than the calculated 
Bending Moment will hare sufficient carrying capacity. 

Safe working stress=7 ‘5 tons per square inch. 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of theso girders, see pages 20 to 40. 

For fnll explanations of tables, see notes commencing page 108. 











































KKDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

Arranged in Descending Order of 
Carrying Cfpacity. 



1 Composed of 

Weight 
per 
foot 
in lbs 

Maximum 
Moment 
of Resist¬ 
ance 
in foot 
tons. 

Composed of 

Weight 
per 
foot 
in lbs. 

Maximum 
Moment 
of Resist¬ 
ance 
in foot 
tons. 

1 

2 

8 

Steel 

Joist(s). 

Plates, 
each 
Flange 
to form. 

1 

O 

w* 

a 


Plates, 
each 
Flange 
to form. 

1 

8x6 

10 x 

4 

122* 

704 

2 

8x5 

i 

12 x 

g 

109* 

53 3 

1 

14 x6a 

10 x 

S 

85 

70 2 

1 

12x66 

10 x 

g 

72 

53*2 

1 

12x66 

10 x 

8 

89 

69-6 

1 

8x6 

lOx 

i 

97 

53-2 

2 

10x5 

12 x 

8 

113* 

08-7 

1 

10x5 

9 x 

% 

78* 

52 3 

1 

15x5 

9 x 

i 

75 

67-7 

1 

8x5 

9x 

1 

91* 

51*2 

2 

12x5 

12 x 

8 

97 

66 7 

2 

8x6 

14 x 

g 

108 

51*1 

1 

12 x 6a 

10 x 

i 

90* 

60-4 

1 

10x6 

10 x 

* 

78* 

50 0 

2 

8x5 

12 x 

* 

130 

65 0 

1 

12x5 

9 x 

* 

65 

49 1 

2 

8x6 

14 x 

8 

132 

05-3 

1 

8x0 

10 x 

f 

88* 

47-6 

I 

10x5 

9 x 

1 

93* 

04-9 

2 

8x5 

12 x 

* 

99* 

47-3 

1 

12x5 

9 x 

ft 

80* 

03 9 

1 

10 x 5 

9 x 

g 

70* 

40*1 

1 

10x6 

10 x 

$ 

95* 

03 0 

1 

8x5 

9 x 

l 

83* 

46*1 

1 

14x66 

10 x 

8 

74 

03-4 

1 

10x6 

lOx 

g 

70 

43*2 

3 

8x5 

18 x 

8 

133* 

02 1 

1 

8x6 

10 x 

i 

80 

42 1 

1 

12x66 

10 x 

4 

80* 

61-4 

1 

12x5 

9 x 

1 

57* 

~41*7 

2 

10x5 

12 x 

h 

103* 

61 1 

2 

8x5 

12 x 

g 

89 

41*4 

2 

8x5 

12 x 

1 

119A 

59 4 

1 

8x5 

9x 

g 

76* 

41 1 

1 

8x6 

10 x 

l 

105* 

58-9 

1 

10x5 

9 x 

* 

63 

39*9 

1 

10x5 

9 x 

5 

86 

58-0 

1 

8x0 

10 x 

* 

71* 

36*6 

1 

15x5 

9 x 

8 

07* 

58 5 

1 

8x5 

9 x 

g 

69 

36*1 

1 

12 x 6a 

10 x 

8 

82 

58-4 

1 

10x5 

9 x 

g 

55* 

33*9 

2 

8x6 

14 x 

4 

120 

58-2 

1 

8x6 

10 x 

g 

63 

31*2 

1 

10x6 

10 y 

8 

87 

50 ’7 

1 

8x5 

9 x 

* 

61 

31*2 

1 

12x5 

9 x 

8 

72* 

56 5 

1 

8x5 

9 x 

ft 

53* 

26*3 

2 

10x5 

i 

12 x 

8 

93 

53-6 






In this table the single, double, and triple joist-compound girders are brought together and 
arranged in descending order of strength. The method of selection of a suitable girder for any 
Bystein of loading is os follows:— ' * 

Calculate Maximum Beading Moment in foot tons. See Part I?. 

Refer to column headed “ Maximum Moment of Resistance, foot tons." 

Any girder of which tho Maximum Moment of Resistance is not less than the calculated 
Bending Moment will have sufficient carrying capacity. 

Safe working stress --= 7*5 tons per square inch. 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 49. 

For full explanations of tables, see notes commencing page 108. 





















REDPATH, BROWN & CO., LIMITED. 



COMPOUND GIRDERS. 

Safe'Distribut^d Loads, in Tons. 


Reference 

Mark. 

Size, 

D x B 
inches. 

29D 

16§ x 12 

28D 

104 X „ 

271) 

15§ x12 ' 

26D 

154 x ii 

25D 

15g x 10 

24D 

154 x 

23D 

15gx < 

22D 

14| x 12 

21D 

14^ x •< < 

20 D 

14g x 12 

. 19D 

144 x i 

5 18D 

12 § x 12 : 

17D 

124 x ii ; 

16D 

12 |x 12 - 

15D 

124 x n ■ 

14D 

12 § x „ * 

13D 

12 g x 10 ; 

12D 

12.4 x „ : 

111 ) 

121 x „ : 

I0D 

logx 12 : 

9D 

10* X 11 J 

8 D 

10 |x 10 i 

71) 

104 x .. S 

«D 

10 §x 11 S 

5D 

8§xl2 5 

4D 

X 11 1 

3D 

8 g x 10 1 

2D 

84 x " ^ 

ID 

8 | x 11 i 

— -- - - — . - 


SPANS IN FEET. 


8 10 12 14 16 18 20 22 24 26 28 30 32 



Tabular loads to right of full zigzag line will produce deflection greater than l/26th of an 
inch per foot of span. 

Girders supporting full tabular loads to left of dotted zigzag line require stiffeners to 
prevent web buckling. 

Safe working stress - 7'5 tons per square inch, equal to a factor of safety of 4. Ends of 
girders simply supported. 























































































































RED? ATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


x— - 


Composed of 


One 

Steel Joist 


16x6 

15x6 

(i 

15x5 


ft 

14 x 6 o 
14 x Oft 

II 

12 x 6a 
12x66 


H 

12x5 


10 x6 

10x5 


One 

Flange 

Plate. 


Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

89 

25-7 

83* 

24*2 

86 

24-8 

81 

23 3 

64* 

18-6 

60* 

173 

56 

161 

84 

24*3 

79 

22*8 

73 

21*0 

68 

19*5 

81 

23*4 

76 

21*9 

71 

20-4 

06 

18*9 

60* 

17*4 

54* 

15*7 

50* 

14-4 

46 

13*2 

69 

19*9 

64 

18*4 

52* 

15*1 

48* 

13*8 

44 

12*6 

62 

17 8 

57 

16*3 

50i 

14*5 

46* 

13*2 

42 

1 ..«_ 

12*0 


Maxi- 


Moment 

of 

Inertia. 



Safe Distributed 
Load on 
1 Foot Span for 


»“« 'SB? 



1058 

101*5 

507 

10*4 

*000900 

997 

99*2 

496 

9*6 

*000934 

918 

93*2 

466 

9*4 

*000951 

865 

91*1 

455 

8-7 

*000987 

657 

64*9 

324 

8*3 


617 

63*4 

317 

7*8 

*000964 

572 

61*6 

308 

7*0 

*001009 

784 

84*7 

423 

8*6 

*001012 

740 

82*2 

411 

7*6 

*001042 

678 

70*5 

352 

71 

*000974 

638 

69*1 

345 

6*8 

*001016 

560 

69*8 

349 

7*1 

*001168 

527 

68*4 

342 

6*7 

*001217 

491 

58*9 

294 

5*9 

*001126 

461 

57*6 

288 

5*6 

*001172 

428 

56*3 

281 

5*2 

*001234 

358 

42*0 

210 

5*2 

*001100 

335 

41*0 

205 

5*1 

*001147 

310 

39*9 

199 

. 4-7 

*001207 

334 

47*6 

238 

4*9 

*001338 

313 

46*6 

233 

4*6 

*001395 

241 

33*5 

167 

4*2 

•001301 

225 

32*7 

163 

4*1 

*001360 

208 

31*8 

159 

3*8 

*001432 

186 

32*0 

160 


*001611 

174 

31*3 

156 

3*2 

*001685 

151 

26*7 

128 

3-2 

*001600 

141 

25*1 

125 

3*1 

*001672 

129 

24*4 

122 

2*9 

001766 


In each ease the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Let $ deflection, E =* deflection coefficient, and L a span in feet, then 5 ■ K x IA 
For full explanations of tables, see notes commencing page 108. 

For formulie, explanations of properties, dec., see Part IV. 


























REDPATH, BROWN & CO., LIMITED. 


— B— 


Or 1 

i 

STEEL CHANNELS. 

9 

» 

i 

L=j 

Safe Distributed Loads, in Tons. 

• 


Refer* 

ence 

Mark. 


BSC27 
BSC26 
BSC25 
BSC24 
BSC23 
BSC22 
BSC21 
BSC20 
BSC19 
BSC18 
BSC17 
BSC16 
BSC15 
BSC14 


Size. 
D x B 
inches. 


5x4 

2x4 


2x3 h 


2 x3b 

1 x 4 

lx3.]r 

0x4 

0x3£ 

0x3* 

*. 

9x4 
9x3^ 
9x3i 
9 x 3 
8x4 


SPANS IN FKKT. 



41 

1 

4 0 

3 6 

3-3 

4-7 



9 


Tabular loads to right of zigzag line will produce deflection greater than l/26th of an 
inch per foot of span. 

Let 3=deflection in inches, IC=deflection coefficient, and L=span in feet, then 5- Kx L 2 . 
Safe working stress=7‘6 tons per square inch, equal to a factor of safety of 4. Ends of 
channels simply supported. 


70 



















REDPATH, BROWN & 00., LIMITED. 


STEEL CHANNELS. 

• 

__Y 

Dimensions and Properties. 

• 




Momenta of 
Inertia. 


Standard 

Slae Weight Area Thicknesses. 

inriiaa foot square Maxi- Mini- 

mcnes. f n inches. Web. Flange mum. mum. 

X—X 


*15 x 4 
12x4 
*12 x 3£ 
*12x3J 
11x4 
11 x 3£ 
10 x 4 
‘10x3* 
*10x3i 
9x4 
*9x3* 
*9x3* 
9x3 
8x4 


41*94 

36*47 

32*88 

26*10 

33*22 

29*82 

30*16 

28*21 

23*55 

28*55 

25*39 

22*27 

19*37 

25*73 


12*334 

10*727 

9*671 

7*675 

9*771 

8*771 

8*871 

8*296 

6*925 

8*396 

7*469 

6*550 

5*696 

7*560 


377 0 
2181 
190*7 
158*6 
170*4 
148*6 
130*7 
117*9 
102*6 
101*6 
88*0 
79*9 
65*1 
74*0 


Safe 

„ . , P'» fcr i* Deflection 
Modulus buted 

Of Load on ^efficient. 

Section. i foot * A 
i-'pan. 


50*2 

36*3 

31*7 

26*4 

30*9 

27*0 

26*1 

23*5 

20*5 

22*5 

19*5 

17*7 

14*4 

18*5 


251*3 

181*8 

158*9 

132*2 

154*9 

135*1 

130*7 

117*9 

102*6 

112*9 

97*8 

88*8 

72*4 

92*5 


<001250 

•001562 

•001562 

•001562 

*001704 

*001704 

•001975 

<001975 

*001975 

•002083 

*002083 

*002083 

*002083 

002344 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2J per cent, over this must be allowed. See page 7. 

Sections marked (*) are in our stocks. 

For full explanation of tables, see notes commencing page 10S. 

For formuloe, explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 


—B —*< 



STEEL CHANNELS. 

O 

t 

Safe Distributed Loads, in Tons. 

=,J 



Refer- Size, 

ence DxB 

Mark. inches. 


BSC13 
BSC12 
BSC 11 
BSC10 
BSC 9 
BSC 8 


4>DV> / 

BSC 6 
BSC 5 
BSC 41 
BSC 3 
BSC 2 
BSC 1 


*8 x3£ 
8 x3 

8 x 2.J 

*7 

7 3 

6 :■ 3A 
*6 x3 
# 6 x 3 
6 x2i 
*5 x2i 
*4 x 2 
3£x2 
*3 xl$ 


2 3 



5 6 


SPANS IN FEET. 


8 9 


14 16 18 20 


26 6 19 - 9 ' 15-9 13 3 11 1 10 0 8-8 

i i 

22-210-7)13 S 11 -1 9-r> 8-3 
I I 

17-1 12 8 : 10 - 3 ! 8-5 7'3 6-4 


‘21 * 21 .>- 912-7 10*0 91 7 9 
17-9 13-4 10-7 8-9 77 6-7 
16-512 3 9 9 8-2 7 0 6 2 
14 - 510-8 8-7 7 2 6 2 5 4 
13-310 0 8 0 6-7 5-7 5 0 
15 - 610-4 7*8 6-3 5 2 4 5 3 9 
121 8-1 6 1 4-9 4 0 3-6 30 2 7 
7‘1 4-8 36 2-9 2-4 20 1 8 
2-6 21 1-8 
1-6 1-3 11 


4-3 

•8 5-3 4-5 4 0 
4 5 3-8 3-3 
41 3-5 31 
4-31 3 - 9 | 3-6 31 2 7 
3-3 2-8 2-5 
2-8 2-6 2-2 1-9 
2 0 


Tabular loads to riglit of zigzag line will produce deflection greater than l/20th of an inch 
per foot of span. 

Let 8 = deflection in inches, K = deflection coefficient, and I.- span in feet, then 5=KxL s . 
Safe working stress =“7-5 tons per square inch, equal to a factor of safety of 4. Ends of 
channels simply supported. 
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REDPATH, BROWN «fe CO., LIMITED. 


STEEfa CHANNELS. 

-4 

1 

1 

Dimensions and Properties. 

X- \ 

1 


=4 


I 


Size, 

DxB 

iuchea. 


*8x3* 
8x3 
8 x 24 
34 
3 

6x3J 

*6x3 

*6x3 

6x24 

*5x24 

*4x2 

34x2 

*3x14 



22-72 

19- 30 
1512 

20- 23 
17-56 
17-90 
16-29 
14-49 
12 04 
10 98 

7-96 

6-75 

5-27 


Area 

in 

square 

inches. 

Standard 

Thicknesses. 

Web. 

Flange 

6*682 

•425 

-525 

5-675 

•375 

•500 

4-448 

•312 

*437 

5-950 

•400 

•500 

5166 

•375 

•475 

5-266 

•375 

•475 

4-791 

•375 

■475 

4-261 

•312 

•437 

3-542 

•312 

*375 

3-230 

•312 

-375 

2-341 

•250 

•375 

1-986 

•250 

•312 

1-5*9 

•250 

_s_ 

•312 


M oments of 
Inertia. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

x-x 

Y—Y 

63-7 

7 0 

53-4 

4-3 

41-0 

2 2 

44-5 

6-4 

37-6- 

40 

29-6 

5-9 

26-0 

3-8 

24-0 

3-5 

18-7 

1-8 

12-1 

1*7 

5-7 

0-84 

3-7 

0-71 

1-9 

0-29 


6*9 
3*3 
10*2 
12*7 
10*7 
9*8 
8*6 
8*0 
6*2 
4*8 
2*8 
2*1 
1*3 



Safe 

wl!i' Deflection 

iXSft a-ffldjnt. 

1 foot X ~ X 
Span. 


002344 

-002344 

002344 

002679 

■002679 

-003125 

-003125 

•003125 

003125 

003750 

004687 

005357 

006251 


In each case the weight per foot given is the minimum that can be rolled, and a roiling 
margin of 24 per cent, over this must be allowed. See page 7. 

Sections marked (*) are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formula, explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 



Reference 

Mark. 

Slse, 

D x B 
inches. 

29E 

16£ x 16 

28E 

16$ x 

27E 

16 x M 

26E 

164 x 12 

25E 

16J x ii 

24E 

16 x H 

23E 

13£ x 16 

22E 

131 x •• 

21E 

13 x n 

20E 

131 x 12 

19E 

13 x n 

18E 

114x16 

17E 

111 X it 

16E 

11 X II 

15E 

111x12 

14E 

11 x .. 

13E 

104 x 16 

12E 

101 x » 

11E 

10 x ii 

10E 

101x12 

9E 

10 x n 

8E 

91x16 

7E 

9 x H 

6E 

91x12 

5E 

9 x n 

4E 

81x16 

3E 

8 x ii 

2E 

81x12 

IE 

8 x n 


=Jr 

COMPOUND GIRDERS. 

• 


Safe Distributed Loads, in Tons. 

C’ 


SPANS IN FEET. 



Tabular loads to right of full zigzag lino produce deflection greater than l/26th of an 
inch per foot of span. " 

Girders supporting tabular loads to left of dotted sigzag line require stiffeners to prevent 
web buckling. 

Girders supporting tabular loads printed in ordinary type have rivets at 6 Inches pitch. 

Girders supporting tabular loads printed in italics require a closer pitch of rivets. See page 60. 

Safe working stress «* 7*5 tons per square inch, equal to a factor of safety of 4. Ends of 
girders simply supported. 


74 























































REDPATH, BROWN <fe CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 


Composed of 


Two 

Steel 

Channels. 




Weight 


in lbs. 


168 

154} 

141 

147} 

137} 

127 

150 

136} 

122 } 

110 } 

109 
140} 
127 
113} 

110 
100 
135 
121 } 
107} 
104} 

94 

116 

102 } 

99 

88 } 


Maxi- 

mum 


Maxi¬ 

mum 


Moment Modulus 


square 

inches. 


of 

Inertia. 

X-X 



or 

Section. 

x~x 


247*2 

221*3 

195*6 

202-0 

183-8 

165*6 

181-8 

160-9 

140*2 

130-9 

116-2 

145*9 

128-5 

111-2 

103*4 

91-1 

128*3 

112-6 

96*9 

89’9 

78*9 

97*4 

83-5 

77-2 

67*4 

83*0 

707 

653 

56‘6 


Safe Distributed 
Load on 
1 foot Span for 


Girder. 


1236 

1106 

978 

1010 

919 

828 

909 

804 

701 

654 

581 

729 

642 

556 

517 

455 

641 

563 

484 

449 

394 

487 

417 

386 

337 

415 

353 

326 

283 



1 in. Plate 
width. 



ot 'b 

30 0 
37*7 
31-4 
25 0 
314 
25 0 
34-0 
28-3 
22*6 
28-3 
22-6 
25 1 
201 
251 
201 
22 0 
17 6 
22 0 
176 


•001136 

•001151 

■001172 

001136 

•001151 

•001172 

001389 

•001415 

•001442 

•001415 

•001442 

001630 

•001667 

•001704 

001667 

•001704 

•001785 

•001829 

001875 

•001829 

•001875 

•002027 

•002083 

•002027 

•002083 

•002273 

•002344 

•002273 

002344 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Let S - deflection, K = deflection coefficient, and L = span in feet, then S * KXIA 
Por full explanations of tables, see notes commencing on page 108. 

For formulas, explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN A CO., LIMITED. 



Reference 

Mark. 


41 F 
40 F 
31 F 
30 F 
21 F 
20 F 
11 F 
10 F 

35G 

340 

330 

320 

310 

25 0 
24G 
230 
220 
210 


PLATE GlfcDERS. 

t 

Safe Distributed Loads, in Tons. 


Size, 

DxB 

inches. 



14 i 16 18 20 22 24 ! 26 i 28 SO 32 34 36 40 44 


i l 



The above safe loads are based on the following assumptions 

Safe working stress = T*S tons per square Inch, equal to a factor of safety of 4, finds of girders simply supported. 
Requisite rivet pitch adopted. Webs adequately stiffened. Efficient lateral support provided. 

Weights per foot ore for sections of girders only; they do not Include any allowance for stiffen era 
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REDPATH, BROWN & CO., LIMITED 


4 

PLATE GIRDERS. 

• 

Composition and Properties. 

• * 



*1 

x~ 

-c 

P 

-X 

- 


f 

( 

Web 

Plate. 

1 

Composed of 

Each Flange. 

Weight 
ner 
loot 
in lbs. 

Area 

in 

square 

inches. 

Maxi¬ 

mum 

Moment 

of 

Inertia. 
X— X 

Maxi¬ 
mum 
Modu¬ 
lus of 
Section 

X—X 

Safe Distributed 
Load on 

1 foot Span for 

Deflection 
Coefficient. 
X— X 

Plate 

Thick¬ 

ness. 

Section of 
Angles. 

Qirder. 

1 in. Plate 
Width. 

Iran 


6x4x8 

118 

34 0 

8159 

408*0 

2040 


•000469 

!» 


5 x3 x| 

1048 

30 0 

6844 

342*2 

1711 


*000469 

36 x | 


6x4x| 

113 

32*5 

6401 

355*6 

1778 


•000521 

II 


5 x 3 x | 

998 

28 5 

5359 

297*7 

1488 


*000521 

32 x g 


5 x3 xh 

948 

27 0 

4085 

255*3 

1276 


•000686 

11 


4x3 xi 

874 

25*0 

3596 

224*7 

1123 


*000586 

28 x § 


5 x3 xi 

89 

25-5 

3007 

214*8 

1074 


*000670 

»» 


i-r< 

X 

X 

828 

23 5 

2636 

188*3 

941 


*000670 


1 

4 x 4 x 8 

1908 

54 0 

15427 

734*6 

3673 

200*1 

•000447 

11 

I 

H 

1804 

51-0 

14290 

684*5 

3422 

175*1 

•000450 

II 

l 

•i 

170 

48*0 

13166 

634*5 

3172 

150*0 

•000452 

II 

8 

ii 

160 

45-0 


584*5 

2922 

125*0 

•000455 

VI 

4 

it 

150 

42 0 


534*6 

2673 

100*0 

•000457 

36 x g 

1 

X 

rfa 

X 

1854 

52 5 

12319 

648*3 

3241 

180*1 

•000493 

II 

i 

If 

1754 

49-5 

11389 

603*3 

3016 

157*6 

*000497 

II 

f 

VI 

165 

46 5 

10471 

558*3 

2791 

135*0 

000500 

VI 

8 

II 

155 

43*5 

9565 

513*5 

2567 

112*5 

•000503 

*i 

4 

It 

145 

40‘5 

8672 

468*7 

2343 

90*0 

•000507 

32 x f 

1 

38 x 38 x 8 

1734 

49 0 

9191 

540*6 

2703 

160*2 

•000552 

II 

8 

II 

16‘H 

46 0 

8447 

500*5 

2502 

140*1 

•000556 

II 

l 

II 

153 

43-0 

7714 

460*5 

2302 

120*1 

•000500 

V! 

8 

(1 

143 


6991 

420*5 

2102 

100*0 

•000564 

II 

4 

fl 

133 


6280 

380*6 

1903 

80*0 

*000568 

28 x g 

1 

34 x % x h 

1684 

47-5 

6936 

462*4 

2312 

140*2 

*000625 

II 

8 

ir 

1584 

44-5 

6357 

427*3 

2136 

122*6 

*000630 

IV 

8 

•* 

148 

41-5 

6789 

392*4 

1962 

103*1 

mmm 

n 

8 

it 

138 

38-5 

5229 

857*5 

1787 

87*5 

•000641 

IV 

4 

ti 

128 

35-5 

4679 

322*7 

1613 

70*0 

•000647 

I In each cue the weight per foot given la the minimum that can be tolled, and a rolling margin of U per cent, over 1 

1 tills must be allowed. Bee pace 7. 









1 When M plate thickness, each flange,** exceed? ft of an inch, two plates may be used. 



1 Lett 

«= deflection, K a deflection coefficient, and L = spaa In feet, than t a* K x L*. 



1 For full explanation, of table, *ee note commencing page 108. 






I For formula, explanation* of properties, 4c., aee Fart IV. 
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REDPATH, BROWN A CO. f LIMITED. 



BOX PLATE GIRDERS. 

Safe Distributed Loads, in Tons. 


Hie above aafe loads are based on the following assumptions:— 

Safe working stress = 7*6 tons per square inch, equal to a factor of safety of 4. Ends of 
girders simply supported. Requisite rivet pitch adopted. Webs adequately stiffened. 
Efficient lateral support provided. 

Weights per foot are for sections of girders only; they do not include any allowance for 
stiffeners. 


n 
















































































REDPATH, BROWN k CO., LIMITED. 


BOX PLATE GIRDERS. 

* 

Composition and Properties. 


Composed of 


36 xg 


Bach Flange. 

Plate 
s Thick- 

Section of 

Angles. 

ness. 

1J 

4 x 4 x$ 

1 

II 

t 

n 

i 

n 

6 

n 

i 

If 

H 

X 

n< 

X 

l 

II 

i 

II 

% 

VI 

1 

VI 

4 

II 

n 

34 x 34 x 4 

i 

II 

i 

II 

£ 

11 4 

1 

VI 

4 

ii 

U 

34 x 34 x 4 

1 

ii 

4 

n 

1 

VI 

I 

Vf 

4 

II 


Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

Maxi¬ 

mum 

Moment 

of 

Inertia. 
X—X 

315 

900 

26126 

2844 

81-0 

22472 

2694 

76-5 

20677 

254 

72 0 

18904 

238 

67-5 

17152 

2234 

63 0 

15421 

305 

87-0 


2744 

78 0 

17885 

259 

73-5 

16417 

244 

69-0 

14968 

2284 

64-5 

13539 

213 

60 0 

12128 

288 

82-0 

15884 

2574 

73 0 

13483 

242 

68-5 

12309 

227 

64-0 

11151 

2114 

59-5 

10011 

196 

550 

8888 

278 

79-0 

12020' 

247 

700 

10146 

232 

65-5 

9233 

2164 

61-0 

8335 

2014 

56-5 

7452 

186 

• 

520 

6583 




Safe Distributed 
Load on 
1 foot Span for 


Girder. 


1229-0 

10700 

9905 

911-1 

831*6 

752-1 

10840 

941*3 

869*9 

798-3 

727*0 

655*5 

920‘8 

793-1 

729-4 

665-7 

602-2 

538*7 

788*1 

676*4 

620-7 

565-0 

509*5 

454*0 


6145 

5350 

4952 

4555 

4158 

3760 

5420 

4706 

4349 

3991 

3635 

3277 

4604 

3965 

3647 

3328 

3011 

2693 

3940 

3382 

3103 

2825 

2547 

2270 



250-3 
200*1 
1751 
150 0 
125 0 
100 0 

225-3 
180-J 
1576 
135 0 
112-5 
90 0 

200-3 
160 2 
140-1 
1201 
100 0 
800 

175-4 
140-2 
122-6 
105 0 
87-5 
700 


*000441 

•000447 

000450 

‘000452 

000455 

000458 

*000487 

000494 

000497 

•000500 

000504 

•000507 

•000544 

•000552 

•000556 

•000560 

•000564 

•000569 

-000615 

•000625 

000631 

-000636 

•000641 

•000647 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 per cent, over this must be allowed. See page 7. 

When “plate thickness, each flange," exceeds j of an inch, two plates may be used. 

Let 5 ■ deflection, K = deflection coefficient, and L = span in feet, then $ = K x IA 
For fall explanations of tables, see notes commencing page 106. 

For formulae, explanations of properties, dsc., see Part IT. 
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REDPATH, BROWN k CO., LIMITED 




























REDPATH, BROWN <fc CO., LIMITED. 


STEEL EQUAL ANGLES. \ I 

Dimensions and Properties. X 



Site, 

D x B x t 
inches. 


Weight 
per 
foot 
in lbs. 


23 59 


18-49 

15-66 


Area 

in 

square 

inches. 


5-437 

4-609 

3-750 

2-859 


Moments of Inertia. 

Modulus 

or 

Section. 

Distri¬ 
buted 
Breaking 
Load on 
1-ft. Span. 

Deflection 

Coefficient. 

Axis xx 
or 

Axis YT 

Axis 

uu 

Max. 

Axis 

VY 

Min. 

Axis xx 

or 

Axis YT. 

Axis XX 
or 

Axis YT. 

Axis xx 
or 

Axis YY. 

27*79 

44-03 

11-55 

6*55 

1311 

■008867 

23-78 

37'66 

9*90 

5*54 

110-9 

-008748 

19-52 

31 03 

8 01 

4*50 

90 0 

•008647 

15-53 

24-67 

6*39 

4*45 

89-0 

•010748 

13-36 

2109 

5-63 

3*78 

75-5 

*010606 

1102 

17 48 

4-56 

3*07 

61-5 

•010464 

11 08 

17 69 

4-47 

3*56 

711 

012047 

9-56 

1516 

3-96 

3*03 

CO 5 

■011871 

7-92 

12-62 

3 22 

2*47 

49-4 

■011697 

7-57 

1201 

3 14 

2*77 

55-3 

013702 

6'56 

10-40 

2-73 

2*36 

47*2 

-013480 

5-46 

8-70 

2-22 

1*93 

38-6 

•013256 

4*26 

6-78 

1-74 

1*48 

29-5 

-013030 

4-27 

6-70 

1-84 

1*77 

35-5 

•015580 

3-57 

5-65 

1-50 

1*46 

291 

*015288 

2-80 

4-45 

115 

1*12 

22-4 

014994 


In each case the weight par foot given la the minimum that can be rolled, and a rolling margin of 2f per cent, over 
thtr must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formula, explanations of properties, Ac., see Part IV. R x U 

Let 0 m deflection In inches, K = deflection coefficient, L * span n feet, and F sc factor of safety, then 6 = ~~~jf 
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REDPATBt?|SROWN & CO., LIMITED. 


STEEL EQUAL ANGLES. 

Distributed BREAKING Loads, in Tons. 


Reference 

Mark. 

e 

Size, 

DxBxt 

inches. 

BSEA 9/ 

1 

3 x3 x§ 

BSEA 9e 

ll x$ 

BSEA 9 d 

n X§ 

BSEA 9c 

ll X 

BSEA 96 

II x$ 

BSEA It 

2Jx2ixi 

BSEA 7 d 

ll x f 

| BSEA 7c 

II X* 

BSEA 76 

■ *i 

| 

BSEA 6c 

2ix2ix* ! 

BSEA 66 

H X i 

BSEA 56 

2 x 2 x i 

BSEA 5a 

II Xt^ 



Hon rAsnouLAUT that Briakiko load values are given In this table, based on an ultimate ■ trees of 90 tone per 
square Inch, and corresponding to axis v or yt. 

Angles aa purlin* or aide framing bare (usually bolted at eeeh aid and continuous over two or more spans) up bo 
stressed safely up to 10 tons per square inoh, equal to a Castor of safetp of 3. For angles as beameorer single spans, with 
ends simply supported, the factor of safety should be 4. 


* 






























REDPATH, BROWN & C6. t LIMITED. 


STEElp EQUAL ANGLES. 

Dimensions and Properties. 




Weight Area 
per in 
loot square 


Dlitri- 
Hodulus buted 

Moment* of Inertia. of Breaking 

Section. JZZSm Qt- 

1-ffc. Span. 


in lbs. inches. ^xis xx Axis Axis Axis xx Axis XX Axis XX 

or DU w or or or 

Axis rr. Max. Min. Axis TV. Axis yy. Axis TT. 


3 x3 x| 1143 3 362 

.. xj 9-36 2-753 

.. x 0 7*18 2112 

.. xA 6 05 1-779 

» xj 4-90 1-440 

2Jx2Jxi 765 2-250 


II x j 


1-734 


n x * 4-98 1*464 

h xj 404 1 187 0-68 

2* x 2* x 4-45 1-310 0 59 

u xj 3-61 1 063 0-49 

2 x2 xi 3 19 0-938 0 33 

.. x^ 2-43 0-715 0-26 



1*27 

1*05 

0*81 

0*68 

0*55 


0-55 

0-46 

037 


-018455 

-018063 

•017664 

•017467 

017258 


022034 

-021454 

021175 

*020842 


0*37 7-5 -023690 

0*30 60 -023336 


0*23 

0*18 



-025931 


Is each case the weight per foot given la the minimum that can be rolled, and a rolling margin of 21 per cent, over 
this moat be allowed. Saa page 7. 

All above section* are in our itocka. 

Tor full explanations of tables, see notes commencing page 106. 

Tor formulae, explanation* of properties, Ac., see Part IV. txtf 

Let 0 m defteotion in inches, K = deli action coefficient, L = span tn feet, and T ae (actor of safety, then 8 sa ' 1 jt 
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REDPATH, BROWN A 00., LIMITED. 


■ 


STEEL UNEQUAL ANGLES. 

Long Leg Vertical. m 
Distributed BREAKING Loads, in Tons. 


R ^” ne * Dxifxt 

Mark * inches. 



BSUA 25 g 
BSUA 25/ 
BSUA 25e 

BSUA 21/ 


BSUA 21e ii x £ 


BSUA 2Q f 6 x 3i x § 

BSUA 20e .. x J 

BSUA 20d .. x | 

RBUA 6 ty 6x3 x| 33- 
RBUA 63e x 4 27-020-2U6-2 

RBUA634 .. x | 20-615-4 


Note particularly that Breaking load values are given in this table, based on an 
nltimate stress of 30 tons per square inch, and corresponding to axis XX. 

Angles as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safely up to 10 tons per square inch, equal to a factor of safety 
of S. For angles as beams over single spans, with ends simply supported, the factor of safety 
should be 4 . 
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REDPATH, BROWN & CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

, Long Leg Vertical. 

Dimensions and Properties. 


Sira, 

D x B x t 

inches. 


Weight 





Area 

in 

square 

inches. 


Moments of Inertia. 

Modulus 

of 

Seetion. 

Distri¬ 
buted 
Breaking 
Load on 
1-ft. 
Span. 

Axis 

XX. 

Axis 

uu 

Max. 

Axis 

vv 

Min. 

Axis 

XX. 

Axis 

XX. 

35*68 

37*73 

3*90 

8*11 

162*2 

30*55 

32*32 

3*38 

6*86 

137*2 

25*10 

26*64 

2*74 

5*58 

111*6 

20*80 

23*83 

4*33 

6*22 

.104*4 

17*13 

19*72 

3 51 

4*24 

84*9 

19*89 

21*77 

3*09 

5*11 

102*3 

16*39 

18*00 

2*53 

4*16 

83*2 

12 59 

13*83 

1*98 

3*15 

63*1 

18*79 

19*84 

2*08 

4*97 

99*4 

15*50 

16*44 

1*68 

4*05 

81*0 

12*00 

12*72 

1*33 

3*09 

61*8 



Coefficient. 


Axis xx. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2} per cent, over this must bo allowed. See page 7. 

All above sections are in our stocks. 


in feet, and F *= factor of 


safety, then 8 


Kxl* 















REDPATH, BROWN & CO., LIMITED. 



STEEL UNEQUAL ANGLES. 

Long Leg Vertical. 

Distributed BREAKING Loads, in Tons. 


Reference 

Mark. 


BSUA Ylf 
BSUA 17e 
BSUA VJd 



BSUA 15/ 5x3. xg 
BSUA 15e „ xg 
BSUA 15d .. x| 


BSUA lie 4x3 xg 118 5(12 3 


BSUA lid i. xg 


BSUA 7 d 3 x 2g x g 7 9 5-2 
BSUA 7c .. x/, 6*6 4*4 


Note particularly that Breaking load valnea are given in this table, based on an 
ultimate stress of SO tons per square inch, and corresponding to axis xx. 

Angles as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safely up to 10 tons per square inch, equal to a factor of safety 
of 3. For angles as beams over single spans, with ends simply supported, the factor of safely 
should be 4. 

























REDPATH, BROWN A CO., LIMITED 


STEEL UNEQUAL ANGLES. 


» Long Leg Vertical. 

x-'-V 

Dimensions and Properties. 

/ 


SIM, 

DxBXt 

inches. 



Weight 



1780 

& 14-46 

1100 


Area 

in 

square 

inches. 


5-236 

4-252 

3-236 


8-45 2-485 


- - -v 

Moments of Inertia. 

Modulus 

of 

Seetlon. 

Axis 

XX. 

Axis 

uu 

Max. 

Axis 

TV 

Min. 

Axis 

XX. 

12-44 

15-84 

i 

3-61 

3*66 

10-29 

13-12 

3 00 

2*99 

7-96 

1015 

2-34 

2*28 

11-26 

12-38 

1-88 

8*50 

9*33 

10-30 

1-54 

2*86 

7 24 

8 00 

1-21 

2*18 

4-98 

6 06 

1-29 

1*85 

nil: 

4-74 

102 

1*42 

1-62 

2*12 

0*52 

0*79 

1-39 

1-82 

0*44 

0*67 


Deflection 

Coefficient 



73-2 -011046 

59-8 -010892 

45-6 *010748 



011486 


013717 


In each case 'he weight per foot given is the minimum that can be rolled, and a Tolling 
margin of 2£ per cent over this must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108, 

For formulae, explanations of properties, Ac., see Part IV. 

Let S <= deflection in inches, K = deflection coefficient, L = span in feet, and F = factor of 
safety, then 5= ^ 














REDPATH, BROWN A CO., LIMITED. 



STEEL UNEQUAL ANGLES. 

Short Leg Vertical. f 
Distributed BREAKING Loads, in Tons. 


R M^t ce D??xt 
Mart inches. 



BSUA 25 g 7 x 34 x | 
BSUA 25/ .. x | 
BSUA 25e x 4 


BSUA 2 if 

BSUA 21e n xi 

BSUA 20/ 6 x 34 x g 
BSUA 20e n x 4 

BSUA 20d h xg 


RBUA 63/ 0x3 xg 
RBUA 63e n x 4 

RBUA 63d .i xg 5 8 


Note particularly that Breaking load values are given in this table, based on an 
ultimate stress of 30 tonB per square inch, and corresponding to axis rr. 

Angles as purlins or side framing bars (usually belted at each end and continuous over two 
or more spans) may be stressed Bafely up to 10 tons per square inch, equal to a factor of safety 
of 8. for angles as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 




























REDPATH, BROWN A CO., LIMITED. 


L UNEQUAL ANGLES. 

„ Short Leg Vertical. 

Dimensions and Properties. 


Size, 

D x B x t 
inches. 


Weight Area 

per In 

foot square 

in lbs. inches. 


Moments of Inertia. 


6x4 x| 19*92 5*860 7*36 23-83 4*33 

x* 16 15 4-750 6*10 19-72 351 

6x 3$ x § 18-87 5-550 4*97 2177 3 09 

.. xi 15-31 4-502 4 14 18-00 2-53 

» x§ 11-64 3-424 3-22 13 83 198 




Modulus 

of 

Seetion. 

Distri¬ 

buted 

Breaking 

Load on 
1-ft. 
Span. 

Deflection 

Coefficient. 

Axis 

Axis 

Axis 

YY. 

TY. 

YY. 

2*26 

45-2 

-003552 

1*92 

38-4 

*003486 

1-56 

31-2 

-003422 

2-47 

49‘4 

*003147 

2-02 

40-3 

*003098 

1*89 

* 

37-8 

*003566 

1*55 

31*0 

*003502 

1*18 

23-6 

*003438 

1*38 

27-6 

*004130 

118 

22-6 

*004041 

0*87 

17'4 

mi 


, In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 por cent, over this must be allowed. See page 7. 

All above sections are in our 8 tucks. 

For full explanations of tables, see notes commencing page 108. 

For formulse, explanations of properties, Ac., see Part TV. 

Let 8 - deflection in inches, K - deflection coefficient, L = span in feet, and F = factor of 
safety, then 8 - —gr- 



















REDPATH, BROWN & CO., LIMITED. 


Reference 

Mark. 


Size, 

D x B x t 
inches. 


BSUA 17/5x4 x § 
BSUA 17e .. x i 

BSUA lid „ x i 

BSUA 15/5x3 x§ 
BSUA 15e .. x 4 

BSUA 1 5d - 3 

BSUA lie 4x3 xj 
BSUA lid ~ a 

i 

BSUA 7d 3 x 24 x | 
BSUA 75- 


STEEL UNEQUAL ANGLES. 

Short Leg Vertical. 

Distributed BREAKING Loads, iu Tons. 



2-8 2-4 2-1 1-8 1-6 1*5 1-4 1-3 1*2 


2-8 2-2 1*8 1-6 1*4 1*2 1 1 1*0 0*9 0*8 0*8 


2-0 

1-8 

1*5 

1-4 

1-9 

1-8 

1-5 

1-4 

1-0 

0*9 

0 8 

0 

0C 


211-9 


Note particularly that Breaking load Yalues are given in this table, based on an 
ultimate stress of 80 tons per square inch, and corresponding to axis YY. 

Angles as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safely np to 10 tons per square inch, equal to & factor of safety 
of 3. For angles as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 


* 1 

























REDPATH, BROWN & CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

• Short Leg Vertical. 

Dimensions and Properties. 


Size, 

D X B x t 
inches. 

Weight 
per 
loot 
in lbs. 

Area 

in 

square 
; inches. 

5x 4x§ 

17*80 

5*236 

■i x J 

14*46 

4 252 

ii xf 

1100 

3-236 

5x3 xg 

15 67 

4-609 

ii x £ 

12-75 

3 749 

'* xf 

9-72 

2-859 

X 

eo 

X 

•"S* 

1105 

3*251 

11 x§ 

8*45 

2-485 

3 x 2£ x § 

6*53 

1*921 

h xA 

5*51 

1-620 



• 


Moments of Inertia. 


Modulus 

of 

Section. 





2*42 48-5 *003242 

1*98 39*6 *003190 

1 51 30*3 *003139 


1*36 27*1 

I'll 22*2 


27*1 004239 

22*2 *004150 

0 85 ! 17*1 004064 


1*09 21*7 *004299 

0*84 16*7 *001206 

0*56 112 *005200 

0*48 9 5 005132 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of per cent, ovor this must be allowed. See page 7. 

All above sections are in onr stocks. 

For full explanations of tables, see notes commencing page 108. 

For formulae, explanations of properties, Ac., see Part IV. 

Let S = deflection In inches, K = deflection coefficient, L = span in feet, and F - factor of 


safety, then 3* 


K xL 3 
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REDPATH, BROWN & CO., LIMITED. 



Table Horizontal. * 

Distributed BREAKING Loads, in Tons. 


B^erence B ffj’* t 
inches. 


BST 21 e 6x4x* 13 3 


BST 20e 6 x 3 x 7*0 

BST20d xg ' 



BST 19e 5x4x|j 13*0j 98 7 8 65 
BST 19<2 i. x§ 9*9 


BST 17« 5x3 x J 

BST 17(2 .. x§ 5*6 

BST 16c 4x5x$ 19*8 

BST ]GcT » x§ 14*6 


Note particularly that Breakiho load values are given in this table, based on an 
ultimate stress of 30 tons per square inch, and corresponding to axis xx. 

Ttes as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safely np to 10 tons per square inch, equal to a factor of safety 
of 8. For tees as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 


na 























REDPATH, BROWN A CO. f LIMITED. 


STEEL TEES. 


Table* Horizontal* 
Dimensions and Proqprties. 


Size, 

B x D x t 
inches. 

Weight 
per 
loot 
in lbs. 

Area 

in 

square 

inches. 

Moment of 
Ineitia. 

: 

Modulus 

ot 

Section. 

Distributed 
Breaking 
Load on 
1-ft. Span. 

Deflection 

Coefficient. 

Axis 

XX. 

Axis 

XX. 

Axis 

XX. 

Axis 

XX. 

H 

16*22 

4-771 

1 

1 

6-07 


i 

40-0 

•012377 

6 x 3 x £ 

14-53 

4-272 

2-63 

1-14 

22-8 

*016164 

It x| 

11-08 

3-260 

2-06 

0*87 

17-4 

-015823 

5x4x£ 

14-51 

4-268 

6-77 

1-96 

39-2 

•012712 

n xg 

11-07 

3-257 

4-47 

1*49 

29-8 

-012500 

5x3x| 

12-79 

3-762 

2-52 

1*11 

22-2 

•016593 

•i xg 

9-78 

2-875 

1-97 

0*85 

lfO 

•016234 

4x6x | 

14-50 

4-264 

10*34 

2*98 

59-6 

•010807 

H xg 

11-06 

3253 

_*_ 

7*77 

2*20 

440 

•010624 


In each case the weight per foot given ia the minimum that can be rolled, and a rolling^ 
margin of 2} per cent, over this must be allowed. See page 7. 

All above sections nro in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formula), explanations of properties, Ac., see Part IV. 

Let 5 => deflection in inches, K = deflection coefficient, L = span in feet, and F « factor of 

safety, then S * — 
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REDPATH, BROWN A CO., LIMITED. 



Table Horizontal. 1 

Distributed BREAKING Loads, in Tons. 


R Mart nCe B X 1 DX t 

Wart - inches. 




i 


BST 15s 4x4x4 

BST 15d .. x § 

BST 14c 4x3x4 

BST 14 d ii x g 

BST 13c 34 x 34 x 4 

BST 13d x g 

BST lie 3x3x4 
BST lid V 

BST 8 d 24 x 24 x § 
BST 8b .1 xj 


Note pahticvlabi.y that Breaking load values are given in this table, based on an 
ultimate stress of 30 tons per square incli, and corresponding to axis XX. 

Te«*s as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safely up to 1ft tons per square inch, equal to a factor of safety 
of 3. For tecs as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 


9 

10 


4*2 

3*8 

3*4 

3*2 

2*8 

2*6 

2 4 

21 

1*9 

1*8 

1*6 

1*5 

3*2 

2*8 

2 0 

2*4 

2*2 

20 

2*3 

2*0 

1*9 

1*7 

1*6 

1*4 

1*2 

1*1 

1*0 

0*8 

0 i 

0*6 


14 16 


2-5 
20 1-9 

1*5 1*4 
1*1 1*1 

2*0 1*9 
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Table* Horizontal. 
Dimensions and Properties. 


Size, 

B X D X t 
inches. 


w x 3 



Weight 

per 

foot 

Area 

in 

square 

Moment of 
Inertia. 

Modulus 

of 

Section. 

in lbs. 

inches. 

Axis 

XX. 

Axis 

XX. 

12-78 

3 758 

6-40 

1*90 

9-77 

2-872 

4-18 

1‘44 

11-08 

3-260 

2-37 

1*08 

8 ‘49 

2-498 

1-86 

0’83 

11 08 

3-258 

3-54 

1*44 

8 ’49 

2-496 

2-77 

M0 

9*38 

2-760 

217 

1*04 

7*21 

2-121 

1-71 

0*80 

5*92 

1-741 

0*96 

0*55 

4*07 

1197 

-1- 

0-GS 

0-37 


Distributed 


iio&d on 
l-ft. Span. 


Coefficient. 



*013205 

•012976 

■017202 

•016817 

•015244 

014941 

■018029 

*017606 

•021429 

-020834 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2| per cent, ovei this must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 10S. 

For formulae, explanation of properties, Ac., see Part IT. 

Let 5 = deflection in inches, E = deflection coefficient, L = span in feet, and F = factor of 
safety, then 8 *= ^ ^ 
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STEEL TEES. 

Stalk Horizontal. „ 

Distributed BREAKING Loads, in Tons. 


Reference B ® *D x t 
inches. 



BST 21e 11-4 9 5 


BST 20« 

BST 20 d 

BST 19e 5 

BST 19d .. x g 



BST 17e 5 x 3 x £ 13-410*0 8*0 

BST I7d .. x§ 9*9 7*4 5 9 4-9! 4*2 


BST 16e 4x5xJ 86 6‘4 5-1 4*3 3*6 3-2 2*8 


BST 164 .. x | 



111-5 9-6 8-2 7-2 6-4 

I I 

8*5 

8*0 

5*9 4-9! 4-2 


3*7 3 1 2-6 2-3 2 0 


14 

IS 

4-1 

3*8 

41 

3*8 


2*8 

2-8 

2*6 


1*9 

2-8 

wM 

21 

1*9 

1*8 

1*7 

1-3 

1*2 


Note particularly that Breaking load values are given in this table, baaed on an 
ultimate stross of 80 tons per square inch, and corresponding to axis yy. 

Tees as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may bo stressed safely up to 10 tons per square inch, equal to a factor of safety 
of 3. For tees as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 
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Stalk ^Horizontal. 
Dimensions and Properties. 


81 m, 

B x D x t 
inch ob. 




n xg 


Weight 

per 

foot 

Area 

in 

square 

Moment of 
Inertia. 

Modulus 

of 

Section. 

Distributed 
Breaking 
Load on 

I-ft. Span. 

Deflection 

Coefficient. 

in lbs. 

inches. 

Axis 

YY. 

Axis 

YY. 

Axis 

YY. 

Axis 

YY. 

16*22 

4-771 

8*62 

2*87 

67*4 

003125 

14*53 

4-272 

8*65 

2*88 

67*6 

-003125 

11*08 

3-260 

6*39 

2*18 

42*6 

*003125 

14*51 

4*268 

502 

2*01 

40-2 

*003750 

11*07 

3-257 

3*69 

1*48 

29*6 

*003750 

12*79 

3-762 

5*03 

2*01 

40 2 

*003750 

9*78 

2-875 

3-72 

1*49 

29'8 

*003750 

14*50 

4-264 

2*58 

1*29 

25 8 

*004688 

11*06 

3*263 

—41_ 

1*89 

0*94 

18-8 

*004688 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
nargin of 2} per eent. over this must be allowed. See page 7. 

All above sections are in our atocka 

For full explanations of tables, see notes commencing page 108. 

For formula, explanations of properties, Ac., see Part IV. 


Let 5 * deflection in inches, K *= deflection coefficient, L * span in feet, and ft = factor of 
affcy, then 8 - 
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19 


Stalk Horizontal. 

Distributed BREAKING Loads, in Tons. 


Reference 

Mark. 

Size, 

B x D X t 
inches. 

B8T 15e 

■ 

BST 16d 

Ha 

BST 14e 

4 x 3 x J 

BST 14rf 

» x| 

BST 13e 

3 J x 3J x \ 

BST 13d 

•« xg 

BST lie 

3 x3 xj 

BST lid 

« xg 

BST 8d 

2^x2Jx| 

BST 86 

II x J 

. 



xf 9-51 6-3 4*7 3-8 3 1 



2-8 2*5 2-3 2*1 

21 1*9 1*7 1*5 

2*8 2*6 2*3 2*1 2*0 1*8 


2*1 1*9 



2*0 1*7 
1*4 1*3 


1*5 1*4 

11 i*o| 

1*1 10 

0 *8 0 *7 


Nora particularly that Breaking load values are given in this table, baaed on an 
ultimate atreaa of 80 tona per square inch, and corresponding to axis TT. 

Tees as purlins or side framing bars (usually bolted at eaoh end and continuous over two 
or more spang) SV be stressed safely up to 10 tons per square inch, equal to a factor of safety 
of 8. For teg* as beams over single spans, with ends simply supported, the faotor of safety 
should be A. . 
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Stalk "Horizontal. 
Dimensions and Properties. 


1 


Sise, 

B x D x t 
inches. 

Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

Moment of 
Inertia. 

Modulus 

of 

Section. 

Distributed 
Breaking 
Load on 
1-ft. Span. 

Deflection 

Coefficient. 

Axis 

TV. 

Axis 

rr. 

Axis 

TT. 

Axis 

TT. 

4x4x4 

12*78 

3*738 

2*59 

1*29 

25*8 

*004688 

» x§ 

977 

2*872 

1*90 

0*95 

19*0 

*004688 

4x3x4 

11*08 

3*260 

2*60 

1*80 

26*0 

*004688 

H x| 

8*49 

2*498 

1 -91 

0*96 

19*2 

*004688 

3| x 34 x 4 

11*08 

3*258 

1*75 

1*00 

20 0 

*005357 

•1 x| 

8*49 

2*496 

1*28 

0*73 

14-6 

*005357 

3x3x4 

9*38 

2*760 

M2 

0*74 

14*8 

*006250 

H Xg 

7*21 

2*121 

0*82 

0*54 

10-8 

*006250 

24 x 24 xg 

6*92 

1*741 

0*47 

0*38 

7*6 

*007600 

H xj 

4*07 

1*197 

• 

0*30 

0*24 

4-8 

— -* - 

*007500 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
largin of 2} per cent, over this must be allowed. See page 7. 

All above sections are in our Btocks. 

For full explanations of tables, see notes commencing pace 106. 

For formuue, explanations of properties, Ac ., see Part 1 v. 

Let 8 « deflection in inches, K * deflection coefficient, L « span in feet, and Jr*» factor of 
.. .. , Kxtf 

tfety, then 8 
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8TEEL JOISTS. 

f 

Embedded in Concrete. 

Safe Distributed Loads, in Tons. 


Steel Joist. 


SPANS IN FEET. 


Size, 

D x ii 

inches - in lbs. 


Con¬ 

crete 

thick- 


“t” 
in ins. 


Concrete Width “C" in Inches. 


24 18 12 


24 18 12 I 24 18 12 


10 x 5 


026-824 


324-923 


620*8 


9x4 


1 - 720-018 


16 - 215*1 


8x6 


8x5 


1 - 920*4 


17 - 015*814 


8x4 


13 - 512-611 


11 * 410-4 


12*6111 *8111 * 0110 - 810*1 


The above safe distributed loads are for steel and concrete combined, and include the 
weights of both materials. 

Maximum safe working stress for steel in tension » 7*5 tons per square inch, 

Marinnim safe working stress for concrete in compression « 600 lbs, per square inch. 

No allowance is made for concrete in tension. 

Safe distributed loads for intermediate rallies of “t" or “C" may be ascertained by 
interpolation. 




m 




























































BEDPATH, BBOWN <k CO., LIMITED. 


STEEL JOISTS. 

Embedded in Concrete. 

Safe Distributed Loacfii, in Tons. 


SPANS IN PBBT. 




Concrete Width "C b in Inches. 




18 

12 

24 

18*7 

17*5 

18*5 

18*2 

17*0 

17*6 

17*5 

16*5 

16*7 

12*7 

11*5 

12*7 

12 0 

11*0 

11-9 

11*4 

10*6 

11 -o 

16*9 

15*9 

16*3 

16*3 

15*5 

156 

15*7 

16*1 

14*9 

14*3 

13*2 

13*9 

13*7 

12*8 

13*2 

13*1 

12*4 

12*5 

lA*0 

9*0 

101 

9*4 

8*6 

9*3 

8*8 

8*2 

8*6 

8*2 

7*3 

8*2 

7*6 

6*9 

7*5 

7-1 

6*6 

i 

6*9 


I 


7*0 15-9 
6-5 154 
5*9 150 



rE II 


fir] 



18 

12 

i 

15*6 

14*5 

15*1 

14-1 

14*5 

13-7 

10*6 

9*6 

10*0 

9*2 

9*5 

8*8 

141 

13*2 

13*6 

12*9 

13-1 

12*5 

11*9 

11 *0 

11*4 

10*7 

10*9 

10*4 

8*4 

7*5 

7*8 

7*2 

73 

6*8 

6*8 

6*1 

6*3 

5*8 

5*9 

5*5 



24 18 12 


156 14*4 13*4 
14 9 14 0 13*0 
14 2 13-4 127 

10- 7 9-8 8-8 
100 9*3 8-5 

93 8-7 8*1 

13-8 130 12*2 
132 12 5 11*9 
12-6 121 11-0 

11 - 8 110 10-2 

11*2 10*5 9*9 
10*6 10*1 9*6 


4*5 13*4 12*5 
3*8 13*0 12*1 
3*2 12*5 11*8 

9*1 8*2 

8*6 7*9 
8*1 7*5 


12*1 
11*6 
11 - 2110-8 


MU 


10*2 9*5 
9*8 9*2 
8*9 




In floor construction the total thickness of the concrete between steel joists may be reduoed 
by the value of $D as indicated in Pig. 2, D being the total depth of steel joist. 

This does not affect the tabular safe loads, as in the calculation of these the strength 
of concrete In tension is neglected, and the neutral axis of the combined beam is always above 
that of the steel joist. 
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»- B * « 


STEEL JOISTS. 

« 

Embedded in Concrete. 

Safe Distributed Loads, in Tons. 


Steel Joist. 


SPANS IN FEET. 


Size, 
D x B 
inches. 


Weight 
per 
foot 
in lbs. 


Con¬ 

crete 

thick- 


U £ M 

in ins. 



Concrete width “C” in Inches. 



7 x 2i 


6x5 


6 x 4£ 


6x3 


5i x 2 


5 x 4J 


The above safe distributed loads are for steel and concrete combined, and include the 
weights of both materials. 

Maximum safe working stress for Bteel in tension = 7 - 6 tons per square inch. 

Maximum safe working stress for concrete in compression = 600 lbs. per square inch. 

No allowance is made for concrete in tension. 

Safe distributed loads for intermediate values of "t" or C" may be ascertained by 
Interpolation. 
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REDPATH, BROWN & CO., LIMITED. 


STEEL JOISTS. 

Embedded in Concrete. 

Safe Distributed Loads, in Tons. 



SPANS IN FEET. 



Concrete Width "C” in Inches. 


18 15 12 I 18 15 12 I 18 15 12 I 18 16 12 I 18 15 12 



12 

18 

4*9 

5*3 

4*5 

4*7 

4*1 

4*2 

8*6 

8*4 

8*3 

8 0 

8*0 

7*6 



50 4-7 49 4-6 4*3 4-5 4*2 3*9 

4*6 4*4 4*4 4*2 40 4 1 3’8 36 

*4 4'2 4-1 4*0 38 3*7 3*7 3*5 34 

4*0 3*6 3*2 3*6 3*3 2*9 3*3 3*0 2*7 

3*5 3*2 2*9 3*2 2 9 2*6 2*9 2*7 2*4 

3*0 2*8 2*6 2*7 2*5 2*3 2*5 2*3 2*1 

6*1 5*8 5*6 5*6 

5*7 5*6 5*3 5*° | 5*0 | 4*8 

5*3 5*2 5*1 


In floor construction the total thickness of the concrete between steel joists may be reduced 
by the value of JD as indicated in Fig. 2, D being the total depth of the steel joist. 

This does not affect the tabular safe loads, as in the calculation of these the strength 
of concrete in tension is neglected, and the neutral axis of the combined beam is always above 
that of the steel joist. 


12 

18 

3*7 

4*1 

3*4 

3*7 

3*2 

3 3 

6*6 

6*6 

6-4 

6*3 

61 

60 

5*4 

5*5 

5*2 

6-2 

5 0 

4*9 

3*6 

3*8 

3*4 

3*5 

3*1 

3*1 

2*5 

2 8 

2*2 

2*5 

2*0 

2*1 

4*3 

4-4 

4*1 

41 

3*9 

3-8 


15 

12 

38 

3-5 

3-5 

3-2 

31 

2-9 

m 

61 

5*9 

5-8 

5*7 


50 

5 0 

4*8 

4-7 

4*6 

3*6 

3*3 

3-3 

3*1 

30 

2*9 

2*6 

2*3 


2*1 

20 

1*8 
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REDPATH, BROWN & CO., LIMITED 



STEEL JOISTS. 

( 

Embedded in Concrete. 

f 

Safe Distributed Loads, in Tons. 


Steel Joist. 

Size, 

DxB 

inches. 

Weight 
per 
root 
in lbs. 

1 

5x3 

11 

: 

4J x 1£ ! 

i 

6 * 

4x3 

9* 

4 x If 

5 

3x3 

8 i 

3 x 1J 

4 

• 


SPANS XN FEET. 


Con¬ 

crete 

thick- 









Con crrtk Width "C” in Inches. 


12 118 I 16 I 12 I 18 I 16 I 12 I 18 | 16 ! 12 


61 6*8 6*4 6*4 

5-815-5 6-3 5 0 4-9 4-6 4*4 

5 0 4*8 4-6 4*3 4*2 4*0 

4-2 3*8 3*5 3*7 3*4 3*0 

3 6 3*3 3 1 3*1 2*9 2 7 

2 9 2*8 2*6 2*6 2 4 2*3 

4 *3 4*1 3*8 3 8 3*6 3 3 

3 9 3*7 3*5 3*4 3*2 3*0 

3*4 3*3 3*1 3*0 2*9 2*8 

3*1 2*8 2*5 2*7 2*4 2*2 

2*5 2*3 2*1 2*2 2*0 1*8 

2*011*9 1*8 1*7 1*7 1*6 1*5 


3*012*8 2*6 2*8 2*4 2*2 
2*5 2*3 2*3 2*1 2*0 
2*2121 2 1 2*0 1*9 1*8 



8*6 8*1 
7*8 7*4 
6*9 6*7 

5*9 5*4 
5 0 4*6 
4*1 3*9 

6*1 5*7 
5 *4 5 *1 
4*6 


3 *9 3*5 3*6 
3*2 2*9 2*9 
2*6 2*4 2*3 

3*9 3*6 3 5 
3*6 3*4 3*3 3 0 
3*1 3*0 2*9 2*6 

2*9 2*6 2*3 2*4 
2*2 2*0 1*9 1*9 
1*6 1*5 1*4 1*3 


The above safe distributed loads are for steel and concrete combined, and include the 
weights of both materials. 

Maximum safe working stress for steel in tension = 7*6 tons per square inch. 

Maximum safe working stress for concrete in compression * 600 lbs. per square inch. 

No allowance is made for concrete in tension. 

Safe distributed loads for intermediate values of “t" and " C” may be ascertained by 
interpolation. 



1*9 1*6 1*8 1*6 1*4 

1*6 1*6 1*3 1*4 1*3 1*1 

1*1 M 1*0 1*0 0*9 0^ 







































REDPATH, BROWN A CO., LIMITED. 


STEEL JOISTS. 

m 

Embedded in Concrete. 

Safe Distributed Loads, in Tons. 



--c-■* 


r 


3 

n 


YU 

L /"i 



- b 


Flat 


SPANS IN FEET. 


10 


1 ** I 


12 


14 


Concrete Width “C" in Inches. 


1 

18 

15 

1 

12 

18 

f 

IS 

1 

12 

18 

16 

12 

18 

16 

12 

18 j 

16 

12 

4*8 

4*5 

4*2 

4*3 

4 0 

3*8 

3*9 

3*7 

3*4 

3*6 

3*4 

31 

3*1 

2*9 

2*7 

4*3 

4*1 

3*9 

3*9 

3*7 

3*5 

3*5 

3*3 

3*2 

3*2 

3*1 

2*9 

2*8 

2*6 

2*5 

3*9 

3*7 

3*6 

3*5 

3*3 

3*2 

3*2 

3*0 

2*9 

2*9 

2*8 

2*7 

2*5 

2*4 

2*3 

3-3 

3*0 

27 

2*9 

2*7 

2*4 

27 

2*4 

2*2 

2*4 

o.<> 

dm! 

2*0 

2 *J 

1*9 

1*7 

2*8 

2*6 

2*4 

2*5 

2*3 

2*1 

2*3 

2*1 

1*9 

2*1 

1 9 

1*8 

1*8 

17 

1*5 

2*3 

2*2 

2*1 

2*1 

2*0 

1*8 

1*9 

1*8 

1*7 

1*7 

1*6 

1*5 

1*5 

1*4 

1*3 

3*4 

3*2 

2*9 

3*0 

2*8 

2*7 

2*8 

2*6 

24 

2*5 

2*4 

2*2 

2*2 

2*0 

1*9 

3*0 

2*8 

2*7 

2*7 

2*6 

2*4 

2*5 

2*3 

2*2 

2*2 

2*1 

2*0 

1*9 

1*8 

1*7 

2*6 

2*5 

2*4 

2*4 

2*3 

2*2 

2*2 

2*1 

j 2 0 

2*0 

1*9 

1*8 

1*7 

1*6 

1*6 

2*4 

2*1 

1*9 

2*1 

1*9 

1*7 

1*9 

1*8 

1*6 

1*8 

1*6 

1*4 

1*5 

1*4 

1*2 

1*9 

1*8 

1*6 

1*7 

1*6 

1*5 

1*6 

1*5 

1*3 

1*4 

1*3 

1*2 

1*2 

1*1 

1*0 

1*5 

1*4 

1*3 

1*3 

1*3 

1*2 

1*2 

1*2 

1*1 

1*1 

1*1 

1*0 

1*0 

0*9 

0*8 

2*3 

2*1 

2*0 

2*1 

1*9 

1*8 

1*9 

1*8 

1*6 

1*7 

1*6 

1*5 

1*5 

1*4 

1*3 

2*0 

1*9 

1*8 

1*8 

1*7 

1*6 

1*7 

1*6 

1*5 

1*5 

1*4 

1*3 

1*3 

1*2 

1*1 

1*7 

1*7 

1*6 

1*5 

1*5 

1*4 

1*4 

1*4 

1*3 

1*3 

1*2 

1*2 

1*1 

1*0 

1*0 

1*6 

1*4 

1*3 

1*4 

1*3 

1*1 

1*3 

1*2 

10 

1*2 

1*1 

0*9 

1*0 

0*9 

0*8 

1*2 

}*1 

1*0 

1 *1 

1*0 

0*9 

1*0 

0*9 

0*8 

0*9 

0*8 

0*7 

08 

0*7 

0*6 

* 0*9 

0*8 

0*8 

0*8 

0*7 

0*7 

0*7 

i 

0*7 

0*6 

0*7 

0*6 

0*6 

0*6 

0*5 

0*5 


In floor construction the total thickness of the concrete between steel joists may be reduced 
by the value of JD as indicated in Fig. 2, D being the total depth of the steel joist. 

This does not affect the tabular safe loads, as in the calculation of these the strength 
of concrete in tension is neglected, and the neutral axis of the combined beam is always above 
that of the steel joist. 
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REDPATH, BROWN A CO., LIMITED. 



STEEL JOISTS. 

Embedded in Cabcrete. 

V&luqp of "p" and “q" 

•ee page 107 for application. 


Steel Joist. 


si». w $ bl 
p 51 ES 

,nch “- in lbs. 


10x5 30 

9x4 21 

8x6 35 

8x6 28 

8x4 18 

7x4 16 

7x2* 12 

6x5 25 

6x44 


Strength Increases 
percent. 


Steel Joist. 




For 1-in. 
width per 
inch depth 
of concrete 
above 
flange=q. 

Size, 

D x B 
inches. 

Weight 
per 
foot 
in lbs. 

0-2743 

6 x 3 

12 

0-4178 

5* x 2 

94 

0-2327 

6 x 44 

18 

0-2939 

5 x3 

11 

0-4867 

4| x 1 J 

64 

0-5428 

4 x 3 

94 

1-0475 

4 x If 

6 

0-3383 

3 x 3 

8 ? 

0-4315 

3 x 14 

\ 

4 


Strength Increases 
per cent. 


For 1-in. 
h width per 

if inch depth 

e of concrete 

above 
flange=q. 



2 1*6719 0-7912 

9* 4 1938 1-5830 


1-5457 0 8414 


94 1-4478 0*9993 

6 2*7226 2-3988 

8$ 1-3020 1-1476 

4 2-5375 3-2781 
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STEEL JOISTS. 

Embedded in Concrete. 

Application of "p" and “g" values on page 106, 
and example for Tables * n pages 100 to 105. 


Safe loads on combined steel and concrete beams for any width or depth 
of concrete over flange, not given on pages 100 to 105, may be calculated by 
the percentage values on page 106 opposite. 

FORMULA: 

C — total width of concrete, in inches, assumed as acting with steel joist. 

t ss total depth of concrete, in inches, above top flange of steel joist. 

p = strength increase per cent, per inch width of concrete, from page 106. 

q = strength increase per cent, for 1-in. width of concrete per inch depth 
of concrete above top flange of steel joist, from page 106. 

Ws = tabular safe load in tons for required span in feet for steel joist only, 
from pages 16 to 19. 

W s= safe distributed load in tons on combined steel and concrete beam for 
same Bpan. 

W = Ws + Ws (P x C + q x C x t) 

EXAMPLE: 

An 8-in. x 4-in. steel joist will support a safe distributed load of 5'8 tons on 
a clear span of 12 feet. See table, page 18. Required the safe distributed load 
in tons on the same span for same section if combined with concrete 17 inches 
wide and 2b inches tiiick over top flange. 

C = 17 in. i t = 2^ in. ; p = 1 ‘4846, and q = 0‘4S67 from page 106. Ws = 5’8 
tons from page 18, 

w _ fi.ft + 5 ‘ 8 (14846 x 17 + 0-4867 x 17 x 2 5) 

100 

= 5-8 + 2 663 

= 8*463 tons. 

= total safe distributed load, in tons, for combined beam 
• on clear span of 12 feet. 


Example of the use of Tables, pages 100 to 105 inclusive. 

Required the safe distributed load in tons over 0 feet span for a 6-in. x 8-in. steel joist 
combined with 15 inches width of concrete, and 1 inch thickness over top flange. 

See page 102. Read answer 5*1 tons in column “ t”» 1 inch for this section, and below 
span n 0 feet, and “C’'*= 15 inches. 
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PART L 

Explanations of the Tables. , 

Pum IS to 107 mduiiva. 

See Part IV. for general formulae for the flexure of 
beams, explanations of properties, dec. 

Parti. All the tables in this part relate to simple or com- 

Arrangement pound sections, as Beams or Girders. 

Steel Joists and Compound Girders formed of these 
with plates on each flange are the subjeots of the 
tables at the commencement of this part, these being 
the sections most commonly used. 

They are followed by the tables relating to Steel 
Joists plated on one flange only, Steel Channels, Channel 
Compound Girders, Plate Girders, AngleB and Tees, dee. 

Compound The selection of Compound Girders is very comprehen- 

p&gm so to 49. sive, and the practical limitations due to web buckling, 
deflection or rivet pitch are clearly indicated by zigzag 
lines or italics. 

The usefulness of this large range of Compound 
Girders is increased by the tables of “Rivet Pitches” 
and “Moments of Resistance,” pages 50 to 67 inclusive. 

Riv«t Pitch. Unless specified otherwise, Compound Girders are 
Pages 60 to 69. fjygfcgd g inches pitch. On pages 20 to 49, and 

page 74, certain loads are printed in italics, indicating 
that the standard pitch of 6 inches is inadequate. For 
such cases reference should be made to the “Rivet 
Pitch” tables, pages 50 to 59, from which the required 
pitch can be readily ascertained. 
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On pages 60 to 67, the single, double, and triple beam 
types of (Compound Girders are collected and arranged in 
descending order of parrying capacity, the criterion being 
the value of the “ Maximum Moment of Resistance ” of 
the section in foot tons. For equilibrium this value must 
equal the “Maximum Bending Moment” in foot tons, 
therefore when the latter quantity has been calculated for 
any regular or irregular system of loading, the various 
types of girders suitable either with regard to economy 
or overall dimensions can be seen at once on reference 
being made to corresponding values in the columns of 
“Maximum Moments of Resistance, Foot Tons.” The 
weights pcfr foot of girders of equal strength vary con¬ 
siderably, and it may be noted that where the depth of 
a section is not restricted, one having a “Moment of 
Resistance ” appreciably in excess of the “ Bending 
Moment” may be found more economical. 

Example :—A system of loading produces a maximum 
bending moment of 283 foot tons. What is the lightest 
section of girder suitable 1 

See page 61. The nearest corresponding maximum 
moment of resistance is 283 8 foot tons for a girder of 
369£ lbs. per foot and 15 inches depth. Reading up the 
same columns, the moments of resistance increase, but 
lighter weights per foot may be observed for sections of 
greater depth, the minimum of 206 lbs. being found 
opposite a resistance moment of 321 *2 foot tons, the girder 
being 26| inches deep. 


Moments of 
Resistance. 

Pages 60 to 47. 


Before deciding finally on any particular seotion, the 
tables of safe loads, pages 20 to 49, should be referred to 
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Special Com¬ 
pound Girders. 

Pages 68 and 69. 


Pages 74 and 76. 


Plate Girders. 
Pages 76 to 79. 


Steel Joists in 
Concrete. 

Pages 100 to 107. 


Tabular Loads. 


in order to see that the deflection, web buckling, and rivet 
pitch limitations are complied with. 

The Compound Girders formed of Steel Joists, plated on 
one flange only, are useful when for any special purpose it 
is desirable to have a broad top flange and a narrow bottom 
flange, or vice versd. 

The Compound Girders formed of two Steel Channels 
plated on each flange are used chiefly as lintel beams to 
support walls, relatively broad, but of no great height or 
weight. 

When Plate Girders are used in building work, they, as 
a rule, are the subject of special calculations. The selec¬ 
tion of Plate Girders on pages 76 to 79 will probably be 
found sufficient to cover the few cases where greater depth 
is required than can be got by using Steel Joists plated on 
each flange. 

If Steel Joists are embedded in concrete, as in floors, 
they are stiffened considerably, and their strength is 
increased proportionately. The stiffening effect of various 
widths and thick nesses of concrete is allowed for in the 
safe distributed loads tabulated on pages 100 to 105. On 
page 106 there are given percentage increase values per 
inch width and thickness of concrete, by means of which 
the safe load for any combination of Joist and concrete 
may be readily calculated. The application of the tables 
‘will be found on page 107. 

Each tabular load includes the weight of the section or 
girder itself, and implies uniform distribution over the 
entire length of the effective span. In building work the 
“ span in feet ” is usually taken as the length between 
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supports, but the calculations are based on the “effective Tabular Louis, 
span,” t.tf.,*the distance between centres of bearings. 

9 

It is assumed that each section or girder has its ends 
simply supported, not fixed, and is efficiently stayed 
laterally at distances not exceeding 30 times the 
compression flange width. 

Safe loads uniformly distributed are tabulated for Safe Loads, 
each Joist, Channel, Compound and Plate Girder. 

These are based on a safe working stress of 7‘5 tons per 
square inch at the extreme fibres, corresponding to a factor 
of safety of 4, taking the mean ultimate tensile,strength 
of the steel at 30 tons per square inch. 

Breaking loads uniformly distributed are tabulated for Breabin* 
each Equal and Unequal Angle and Tee. These are Pages so to 99 . 
based on an ultimate stress of 30 tons per square inch at 
the extreme fibres. It is necessary, therefore, in every case 
that the tabular breaking loads be reduced to safe loads by 
the use of a suitable factor of safety. The breaking load 
of an angle or tee is a more useful value than the safe load 
based on 7'5 tons per square inch, as the conditions of 
their use frequently permit of the adoption of a consider¬ 
ably higher stress. 


The methods of adapting the tables to meet conditions Special 

1 Conditions. 

differing from + hose on which the calculations are based 
are explained in Part IV. 

All dimensions of sections are stated in inches, and all Dimension* 

and 

properties in inch units. Properties. 

D = depth, B = breadth, and t ■* thickness. 
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Conpotition 
of Girdtra. 


Weights per 
Foot 


Areas. 


Standard 

Thickness es . 


The composition of Compound Girders is described in 
the first two columns of the right-hand pages of the tables. 
The first column shows the number of Sections used, the 
second column gives the overall wid&t and total thiokness 
of the plates on each flange. When the latter exceeds } 
of an inch, plates of convenient thicknesses are used to 
make up the total required. For instance, a total thick- 
ness of 1£ inches may be formed of two f inch or three £ 
inch plates. . . 

The composition of Plate Girders is described in the 
first three columns of the right-hand pages of the tables. 
The first column gives the overall depth and thickness of 
the web or webs, the second column the overall width 
and total thickness of the plates on each flange, and the 
third column the section and thickness of the angles. 

The weights per foot in lbs. include an allowance for 
rivet heads at the respective pitches of 6 inches for Com¬ 
pound Girders and 4 inches for Plate Girders. The 
weights of stiffeners, end angles, <fec., require to be added. 

Each area in square inches is the superficial area of 
a crosB section at right angles to the longitudinal axis. 
No deduction is made for rivet holes in the areas of 
Compound or Plate Girders, this being allowed for in the 
calculation of “ Moments of Inertia,” which seer 

These standard thicknesses, pages 17, 19, 71, and 73, 
are those recommended by the Engineering Standards 
Committee. It may be noted that the mean flange 
thicknesses given in these tables are approximately 
equal to the flange thicknesses of the beams at rivet 
holes in Compound Girders. 
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Maxirmyn and minimum moments of inertia are tabu- Moment of 
lated for each Joist, Channel, aud Tee; the maximum 
moment only for each Compound and Plate Girder. 

For eaoh Joist, Channel, Compound and Plate Girder, 
the maximum moment of inertia is about ‘‘Axis X—X” 
passing through the centre of gravity of the figure and 
parallel to the flanges. The minimum moment of inertia 
for these sections is about “ Axis Y—Y ” passing through 
the centre of gravity of the figure and parallel to the web 
or webs. The tabulated safe loads are relative to the 
maximum moment of inertia, about “ Axis X—X.” 

A 

The tabulated moments of inertia of each Tee are also 
about central axes, but the maximum moment may be 
about “ Axis X—X ” parallel to the table or “ Axis Y—Y ” 
parallel to the stalk, depending upon the dimensions of 
the section. Breaking loads are given relative to both 
moments, maximum and minimum. 

For each Angle, four moments of inertia are given about 
axes passing through the centre of gravity of the figure. 

These are the maximum and minimum moments about the 
minor “Axis U—U” and major “Axis Y—V” of the 
inertia ellipse, also the moments about the Axes “ X—X ” 
and “ Y—Y ” parallel to the legs. In the case of equal 
angles the moments about axes “ X—X ” and “ Y—Y ” 
parallel to the legs are identical. The tabulated breaking 
loads are not relative to the maximum and minimum 
moments, but to the'moments about axes “X—X” and 
“ Y—Y.” This implies that either leg of the section is at 
right angles to the direction of the loading* 

The moments of inertia of Compound and Plate 
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T 


Moduli of 
Sections. 


Loads on 
1 foot Span. 


Girders are calculated on the net sectional area of* the 

% 

figure, a deduction fdr rivet holes being made. 

% 

For each Joist, Channel, Compound and Plate Girder, 
the maximum modulus of section “Axis X—X” corres¬ 
ponding to the maximum moment of inertia is given. 
These values are printed in prominent type, as they are 
referred to frequently. 

For each Angle and Toe, two section moduli are given. 
These correspond to the moments of inertia, having the 
same axial reference letters, thus, “ Axis X—X ” or “ Axis 
Y—Y." 

If 

The safe distributed load on 1 foot span is tabulated 
for each section and also for 1 inch width of flange 
plates. The load on any span is equal to the load on 
1 foot span divided by the required span in feet. 

The values “for 1 inch plate width" are the variations 
of the safe distributed loads, in tons, on 1 foot span, for 
each inch increase or decrease m the width of flange 
plates. Corresponding section modulus variations may 
be got by dividing the safe load variations by 5. 

These values are convenient for calculating the strength 
of girders varying slightly in flange plate width from the 
sections for which complete properties and safe loads are 
given. They are to be added or subtracted as width is 
increased or decreased. 

Example :—Required safe distributed load in tons over 
28 feet span, also section modulus for compound girder 
280A, 25 x 12, page 20, with 14 inch instead of 12 inch 
flange plates. 
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Safe loagl on 1 foot span for girder, - = 1623 tons. 

Variation for 1 inch plate width = 

60 tonB .*. for tlto inches, - 

ft 

Total safe load on 1 foot span, 

Safe load on 28 feet span, - 

Section modulus for 2 inches 
variation of plate width, - 

Section modulus of girder 

•> with 14 inch flange plates, 

Befojre varying the tabulated sections of girders 
Inquiries should be made to ascertain if the desired 
new widths of flange plates are obtainable, as otherwise 
inconvenience and delay may follow. 

The dotted zigzag lines indicate the limiting loads for 
shear or web buckling. They are placed to tiie immediate 
left of the minimum spans over which the sections can 
support the full tabular loads without provision being 
made to stiffen the webs. If sections arc used over 
‘shorter spans:—(1) web stiffeners must be provided, 
suitable forms of which are shown in Part V., or (2) 
the maximum loads must not exceed the tabular loads 
to the immediate right of the lines. 

• 

Dotted zigzag lines are not inserted in the Plate Girder 
tables, it being assumed that girders of these types will 
require web stiffeners in accordance with usual practice. 
The design and spacing of these stiffeners will depend on 
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1743 

28 


= 1743 


62-2 


ii 


•i 


i?? * 24 inches. 8 
5 


1743 

5 


= 348-6 ii 


Loads on 
1 fool Spaa. 


Dotted Ziim 
Lines. 
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Full Zigzag 
Lines. 


Dotted Zigzag the depth and thickness of the webs and the system of 
loading. 

Full Zigzag The full zigzag lines are placed to the immediate right 
of the maximum spans over which the sections can 
support the full tabular loads without the deflection 
exceeding l/26th of an inch per foot of span. For a 
symmetrical section, this limit corresponds to 24 times 
its depth in inches, and for an unsymmetrical section 
to 48 times the distance in inches from the neutral 
axis to the extreme fibre. 

¥ 

If sections are intended to support plastered ceilings, 
it is advisable that the deflection should not exo&ed 
l/32nd of an inch per foot of span. This limit will be 
complied with if the maximum span for the full tabular 
load corresponds to 20 times the depth in inches of a 
symmetrical section, and to 40 times the distance in 
inches from the neutral axis to the extreme fibre of 
an unsymmetrical section. 

The distances in inches from the neutral axis to the 
extreme fibre of unsymmetrical sections will be found in 
Part V. 

Deflection A deflection co-efficient, derived from the general 

Coefficient*. ° 

deflection formula for uniformly distributed loading, is 
given for eaoh section. 

The formula for its use is as follows 
8 = deflection in inches, 

K = defleotion coefficient, 8 = K x L*. 

L = span in feet, 

Deflection in inches = deflection coefficient x the square 
of the span in feet. 


Deflection 

Coefficient*. 


1 

b, } 8 - K x U 
■ 


m 
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This simplified deflection formula is only applicable 
under the conditions for which the safe uniformly dis¬ 
tributed loads in tl^ tables are calculated, viz.:— 

That the modulus of elasticity of the steel is 12,000 
tons (average) per square inch. 

That the ends of the section are simply supported, 
not fixed. 

That the full tabular load is carried. 

As uniformly distributed breaking loads are given for Pages so to 99 . 
Angles and Tees, the formula for the use of the deflection 
coefficient is modified by the insertion of a factor of 
safety as follows:— 

8 = deflection in inches, ] 

K = deflection coefficient, L K x L* 

L = span in feet, J F 

F = factor of safety, J 

Deflection in inches — deflection coefficient x the 
square of the span in feet and -r the factor of 
safety. 

Suitable factors of safety are indicated on the tables. 

The methods of adapting the deflection coefficients to 
meet special conditions of loading and limited allowable 
deflection are explained in Part IV. 
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PART II. 

STANCHIONS. 


SAFE LOADS 

(BY MONCRIEFF FORMULAE) 
AND 

PROPERTIES, 

Etc. 
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Steel Channels as Stanchions, .150 

Compound Steel Stanchions— 

Two Channels Latticed, - ..... 154 
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I STANCHIONS. 

* Steel Joists. 

1 Safe Concentric L&ads, in Torn. 

Ends Flat 



Reference 

Mark. 


Size, 

DxB 

inches — 


HEIGHTS IN FRET 


10 

11 

12 

13 

14 

175 

170 

165 

160 

145 

15(> 

152 

148 

144 

136 

130 

126 | 

122 

117 

101 


> 22 24 


16 x 6 108 105 101 95 279 968 1 58 751 -1 45 0 

15 x 6 104 101 98 0,94 3 S3 2 70*9 61 2 53*3 46 8 41 *5 

15x5 68 8 62 6 50 7 41 9135 2 30-0 

14 x 6a 101 98-395 1 91 6 82 5 70 3 60 6 52 8 46*441 1 

14x66 81 378 9 76 2 73 3 63 7 54 3 46 8 40-835 8 

12x6a 96 5 93 9 91 1 88 0S3 4 71 161*353 4 46 941 5 

12 x 66 78 4 76 2 73 8 71 2 65 7 56 0 48 3 42 0 36-932 7 

12 x 5 53 1 50 6 41 434 2'28 8 24 5 

I i I 

10x8 131 129 127 125 123 121 'll8 115 112 105 93-976-162 9 52 I 

10 x 6 75 4 73-571-469 0 66 5 57'749-743*338-133-730-1 

10 x 5 50 4 48 1 41 6|34-4|28*9 24 6 21 -2 

9 x 7 107 105 103 101 98-896*293 4 87 5 75-968 1 60 7 49 2 


abeve safe toed* in tabulated for ratio* of dendernea* up to, but not exceeding 160 . 
load* an calculated by the Monerteff Formula for stanchion* of mild steel having "both and* flat” 
load* for the condition of “ both end* fixed " an identical with tabular loada on the height* to left of algaag line, 
ithar condition* and formulas, see note* commencing page 182 . 
fat explanation* of proper-tie*. Ac, see Part IV. 
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U- . 


-ax - — 

ry 

,U i Y 



inches. 

24 

x7i 

20 

x7£ 

18 

x7 

16 

x 6 

15 

x 6 

15 

x 5 

14 

x 6 a 

14 

x6 b 

12 

x 6a 

12 

x 66 

12 

x 5 

10 

x8 

10 

x6 

10 

x5 

9 

x7 




•847 
•880 1*27 
•647 
•873 1*29 
•698 1*26 

•883 1'33 



Axis 

X-X 

Web. 

Flange. 

9-50 

1*50 

260 

7*99 

1-47 

2-57 

7 22 

1*46 

2-56 

6-31 

1*56 

2-61 

6 02 

1*46 

2-55 

5-89 

1*55 

2 62 

5-64 

1*45 

2-54 

5-70 

1*38 

2-51 

4-86 

1*42 

2-52 

4-93 

1*35 

2-48 

4-83 

1*42 

2-54 

4 09 

1*36 

2-49 

414 

1*33 

2-46 

4 06 

1*41 

2-52 

3-67 

1*36 

2-51 


x‘ I 


Eccentricity Coefficients. 


Axil 

X-X 


STANCHIONS. 

Steel Joists. 

Dimensions sAd Properties^ 


I Standard Badii of 

Weight| Area Thicknesses. Gyration, 
in 

square 


29*392 

26164 

22-066 

18-227 

17-346 

12- 351 

16- 769 

13- 533 
15-879 
12-946 

9-408 

20-582 

12-358 

8-820 

17- 064 


In each cm. the weight per foot given U the minimum that am be rolled, end a rolling margin of 2} per cent, over 
this meet be allowed. See page 7. 

Baeb weight per foot la for the abaft only. Weight of bate, etc., to be added. 

Least radii of gyration and relative eceaofar!city eoeAelante are printed In prominent type. 



Least radii of gyration and relative eeeeotrleity eoeAelante are printed In prominent type. 

We » actual eccentric load; la relative eocentrlolty coefficient; Wc=equivalent concentric value; WeaWtxK 
In axial eccentricity coefficient# eufaatltate actual valae of “arm of eceantrtetty "hfOi and A reapeettvely. 

Far full erplanatbme ef tahlea, ■ee note* commencing page 182. 
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STANCHIONS. 
Steel Joists. 

i 

Safe Concentric Loads, in Tons. 

Ends Flat 


HEIGHTS IN FEET 


8 9 I 10 I 11 I 12 I 13 I 14 I 15 I 10 I 17 



Mark 


Sue, 

DxB 

inches 



The above safe loads are tabulated for i atios of slenderness up to, but not exceeding 160 
Safe loads are calculated by the Moncneff Formulce for stanchious of mild steel having 
" both ends flat ” 

Safe loads for the condition of "both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line 

For other conditions and formulas, see notes commencing page IDS. 

For explanations of properties, Ac, see Fart IV 
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LIMITED. 

STANCHIONS. 

• 

r\ xu n 

1 

Steel Joists* 

\_L j 

ly 

• 

I ^ \ 

1 

Dimensions and Properties. 


I 


x' ‘ 1 


n Ti Per in 

" foot square 

inches. in lb8 inrtieH 


Standard 

Thicknesses. 

Web 

1 

Flange. 

-300 

•440 

•460 

597 


Radii of 
Gyration. 



1*11 3 29 1-35 

0*82 3 24 1*42 

0*85 2 S8 1*35 

I'll | 2 43 1*42 

0‘96 2 42 1*45 

34S | 0*61 2 39 1*52 

•448 1 1*03 2 07 1*31 

•370 0*67 2 or. 1*37 

15 220 I 336 , 0*67 1 64 1*36 

■332 0*71 1 23 1*30 

■248 0*32 1 18 1*57 


Eccentricity Coefficients. 


Web. Flange! > Axi " 


1 + 0*340 
1+0 370 
1-r 0*370 
1+0-380 
1+0-420 
l t 0 510 
1 4 0 *510: 
1 + 0-630: 


1 ^2*ll0v 

1 + 0*680* 

1 ^ 3*320y 

1 + 0-600* 

1 h 3’280v 

1+0-740* 

1+2*980y 




l+7iO0v 

1 + 1 070* 


In each case (he weight P er foot given is the minimum that can be rolled, and a rolling 
margin of 2$ per cent, over this must be allowed See page 7. 

Each weight per foot is for the shaft only. Weight of base, <fcc., to be ad led. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
* due; Wc-WexK. 

In axial eccentricity coefficients substitute actual value of "arm of eccentricity” for a> 
tud a ■ respectively. 

For full explanations of tables, see notes commenting page 192. 
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COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat 



Raference d x®B 

inches. 


HEIGHTS IN FEET. 


278 K 
276 K 
274 K 
273 K 
272 K 
271 K 


258 K 
256 K 
254 K 
253 K 
252 K 
251 K 


238 K 
236 K 
234 K 
233 K 
232 K 
231 K 


10 12 14 16 18 20 22 24 


28 30 32 36 40 


27 x 14 466 
26£x .. 420 

26 f ii 

252 * " 

25A v 
25* x i. 


23 x 14 
224 x ii 
22 > . 
21 j / ii 


21* x .. 


21 x 12 
20^/ " 
20 / ii 

19^x „ 
194 v .1 
19* > .. 



The above safe loads ate tabulated for ratios of blenderneBs up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formula* foi st indiums of mild steel having 
“ both ends flat.” 

Safe loads foi the condition of “ l*oth ends fixed ’ ate ulentu&lwith tabnlai loads on the 
heights to left of zigzag lute 

For other conditions and fonnulic, see notes comment mg page 192 
For explanations of properties, 4c, see Part IV 
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COMPOUND STANCHIONS. 

Composition and Properties. 


/ i;! 

:: K 4“Era<- if-jY 


Composed of 


One Plat f* 

d. ” each 

JoS£ . fll i nge 

.OlHfc ^ f orm _ 


24x74 


18x7 


Weight Area 
In 


Badii of 
Gyration. 


Eccentricity Coefficients. 





20x7J 


Axis 

X-X 



2464 

223 

199 

187 

175 

1634 


2354 

212 

188 

1794 

164 

1524 


201 

181 

1604 

150 

140 

130 


In each case the weight per foot given is the minimum that can be roiled, and a rolling 
margin of 24 per cent, over this must lie allowed. See page 7. 

Each weight per foot is for the riveted shaft only. Weight of base, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We—actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc*»WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity" fox at 
and a* respectively. 

For fall explanations of tables, Bee notes commencing page 18S. 


127 
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EEDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


Size, 
D x B 
inches 


HEIGHTS IN FEET. 


22 I 24 I 26 I 28 I 30 I 32 | 34 ! 36 



The above safe loads aie tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
“both ends flat." 

Safe loads for the condition of “ both ends fixed " are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 102, 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN A 00., LIMITED 


COMPOUND STANCHIONS. 

Composition and Properties. 




\,J at 
If *-f- 


Compoaed of 


Weight 


Radii of 
Gyration. 


Eccentricity Coefficients. 


An. Plates, ** i 

Steei in lbs. inches. d xl S £ xi Z Web. j Flange J Axls 

Joist - t !BZ Y ~ Y 


16 x 6 


15 x 6 


14 x 6a 



In each case the weight der foot given is the minimnm that can be rolled, and a rolling 

Ml__A 1 L r__A. _ _ 11_3 ___h 


Least radii oi gyration and relative eccentricity coefficients are printed in prominent type. 
We=actual eccentric load; K=rela'ive eccentricity coefficient; Wc=equivalent concentric 

value; Wo-WexK. 

In axial eeoentricity coefficients substitute actual value of "arm of eccentricity * for «» 
and a* respectively. 

Tor full explanations of tables, see notes commencing page 192. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


[58 K 
m K 
54 K 
53 K 
52 K 
5) K 
50 K 

38 K 
36 K 
34 K 
33 K 
32 K 
31 K 
30 K 

18 K 
16 K 
14 K 
13 K 
112 K 
111 K 
110 K 


Size. 

DxB 

inches. 


HEIGHTS IN FEET 


28 30 32 34 36 



The above safe loads are tabulated for ratios of slendernt sa up to, but not exceeding IttO. 

Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
"both ends flat." , 

Safe loads for the condition of " both ends fixed ’’ are identical with tabular loads on the - 
heights to left of zigzag line. 

For other conditions and formula:, see notes commencing page 192. 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN A CO., 

* 

COMPOUND STANCHIONS. 

Composition ang Properties. 



Composed of 

Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

Radii of 
Oyration. 

n ■ i 

Eccentricity Coefficients. 

One 

Steel 

Joist. 

Plates, 
each 
flange 
to form. 


u 

Web. 

Flange. 

Axis 

Y-Y 

Axis 

x-x 

14x65 

12xl£ 

171 

49 5 

3*02 

7*26 

118 

2*37 

1+O*06#y 

l+O-l&Zx 

11 

•• x l| 

1504 

43 5 

2-90 

7*09 

1*14 

2*36 

1 + 0*69#y 

i+o-nax 

II 

ii x 1 

130 

37-5 

2*87 

6*91 

115 

2*34 

1+0*73«y 

i+o*i7 ax 

II 

H X | 

120 

34-5 

2*81 

6*81 

115 

2*34 

l+0*76ffv 

1+O170X 

11 

.1 x i 

1004 

315 

2*74 

6*71 

116 

2*34 

1+0*80#y 

l+0*17#x 

ir 

•* X $ 

994 

28-5 

2*06 

6*60 

117 

2*34 

1 +0*85&y 

1 +0*18fZx 

it 

•1 X £ 

894 

25‘5 

2*54 

6*48 

119 

2*34 

1 + 0*93£v 

l+0*18#x 

12x 6a 

12xl£ 

179 

518 

2*98 

6*24 

117 

2*45 

1+O*0&Zv 

l+0*19#x 

fl 

.. xli 

1584 

45-8 

2*91 

6*08 

118 

2*42 

1+0*71«y 

l + 0*20flx 

11 

ii X 1 

138 

39 8 

2*81 

5*91 

119 

2*41 

l+0*76av 

l+0*20#x 

II 

ii x i 

128 

36-8 

2*76 

5*81 

1*20 

2*40 

l+0*79av 

1 +0*21flx 

11 

n X f 

1174 

33*8 

2*68 

5*72 

1*21 

2*40 

l+0*83av 

1+O*210x 

II 

n x | 

1074 

30 8 

2*59 

5*61 

1*22 

2*39 

l+0*89fZv 

l+0*21<Zx 

11 

•• x 4 

974 

27 8 

2*48 

5*50 

1*24 

240 

l+0*97#v 

1 + 0*22<7x 

12x66 

12x14 

109 

48-9 

3*04 

6*33 

113 

2*41 

l+0*65flv 

l+0*19#x 

11 

.. xli 

1484 

42*9 

2*98 

6*17 

114 

2*38 

1+0*68#y 

1+O190X 

II 

•l xl 

128 

36-9 

2*90 

600 

114 

2*36 

l+0*72aY 

i+o*2oax 

it 

M x 4 

118 

33*9 

2*84 

5*91 

115 

2*35 

l + 0*74#v 

l+0*20#x 

k 

I. X 1 

1074 

30*9 

2*77 

5*82 

116 

2 35 

l+0*78fltv 

i+o*2oax 

II 

ii x £ 

974 

27*9 

2*09 

5*72 

117 

2*34 

l+0*83flv 

i+o*2oax 

If 

ii x 4 

874 

24*9 

2*58 

5*61 

118 

2*35 

l+0*90av 

i+o*2iax 


1b each case the weight f>er foot given la the minimum that can be rolled, and a rolling 
margin of 2} per cent over this must be allowed. See page 7. 

weight per foot ti for the riveted shaft only. Weight of base, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We * actual eccentric load; Kb relative eccentricity coefficient; Wc=equivaJent concentric 
value; Wc»WexK. 

In eccentricity coefficients substitute actual value of “ arm of eccentricity " for a* 
* n< * For'b^e^lanatlons of tables, see notes commencing page 102. 
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COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


102 K 
101 K 
100 K 
99 K 

92 K 
90 K 
88 K 
86 K 
84 K 
83 K 
82 K 
81 K 
80 K 

68 K 
66 K 
64 K 
63 K 
62 K 
61 K 
60 K 
59 K 


Size, 

RxB 

inches. 


HEIGHTS IN FEET. 




The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. 

Safe loads are calculated by the Moncrieff Formula for stanchions of mild steel having 
“both ends flat." 

Safe loads for the condition of “ both ends fixed" are identical with tabular loads oh the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 192. 

For explanations of properties, Ac., see Part IV. ; 
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REDP ATH, BROWN & CO., LIMITED 



f\ 1 r ! n 

Y jijl irjY 

COMPOUND STANCHIONS. 

Composition ariU Properties. 

\\J a* i V"- 
ij 1 

XI 


Composed of 


Plates, 
,otat tMofm. 


Weight 
per 
foot 
in lbs. 


Eccentricity Coefficients. 


Area 

in 

square 

inches. 


Radii of 
Gyration. 


Axis | Axis | Web l Flftrige j Axis 


Axis 

X-X 


12x6 


10x8 


204 

240J 

216$ 

176 

155$ 

145 

135 

125 

114$ 


10x6 

ii 

•* 

ii 

ii 

ii 

ii 

it 




irpju 






IBK 



liHij 





SJRrTfyffl 







In each case the weight jTer foot given is the minimum that can be rolled, and a rolling 
margin of 2$ per cent, over this must be allowed. See page 7. 

Each weight per foot is for the riveted shaft onlj. Weight of base, Ac., to be added. 

Least mdii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc-WexK. 

In axial eccentricity coefficients substitute actual value of '‘arm of eccentricity” for at 
and Os respectively. 

For full explanations of tables, see notes commencing page 192. 
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*/-■ ‘For Stanchions fa Building's dt l&teel Skeleton Construction in London (We$ Fdrt yL), v" , v 


REDPATH, BROWN & CO., LIMITED. 


;i COMPOUND STANCHIONS. 

i B 
j i 

; Safe Concentric Loads, in Tons. 

Entfs Flat. 



Reference 

Mark. 


54 K 
53 K 
52 K 
51 K 
50 K 
49 K 

38 K 
36 K 
34 K 
33 K 
32 K 
31 K 
30 K 

24 K 
23 K 
22 K 
21 K 
20 K 
19 K 

14 K 
13 K 
12 K 
11 K 
10 K 
9 K 


Size, 

DxB 

inches. 


12 x 10 
llfx „ 
lljx „ 
llix 9 

11 x 
10| x ii 

12 x 12 
llix i. 
ll“x 
10| X 10 
104 x 
104 x " 
10 x it 

10 x 10 

9| x ii 
94 x ii 
94 x 9 
9 x i, 
8f x it 

10 x 10 
9f x ii 
9| x H 
94 x 9 
' 9 x M 
8| x ,, 


HEIGHTS IN FEET. 


* 

8 10 12 14 16 18 20 22 24 26 28 30 32 34 





The abr ve sale lo.’.da are tabulated for ration of slenderness up to, but not exceeding 160. 

Safe loadeare calculated by the Moncri'-ff Formula: for ntanchloni of mild steel having "both ends flat." 

Safe loads for the condition of " both ends fixed " are identical with tabular loads on the heights to left of xigxag line 

aSVm. . a m _i. a . __ __ «aa ^ 








































































REDPA.TH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Properties. 


r.t 


'I'TT 


Composed of 


Oue 

Steel 

Joist. 


Plates, 
each 
flange 
to form. 


Weight 
per 
foot 
in lbs. 


Area 

in 

square 

inches. 


Radii of 
Gyration. 


Eccentricity Coefficients. 


Axis 

X-X 

! Web. 

1 

l Flange. 

| 

i 

Axis 

Y-Y 

Axis 

X-X 



m 
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REDPATH, BROWN <fc 00 M LIMITED. 



D-HJ 
b—li. 

—D - « 


COMPOUND STANQHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


30 L 
29 L 
28 L 
27 L 
26 L 
25 L 
24 L 
23 L 


Size, 
D x B 
inches. 


24x26 

20x23 

18x21 

16x18 

15x17 

15x16 

14x17 

14x17 





m 


HEIGHTS IN FEET. 


28 30 32 



393 (392 
349 1348 
294 293 
[243 242 
231 229 
164 163 
223 222 
180 179 


391 389 3S7 
347 344 342 
292 289 287 
‘240 1237 234 
227 [225 ‘221 
162 160 157 
220 217 214 
177 175 173 


386 
341 
285 284 282 
233 231 229 
|220 218 215 
156 155 153 
212 210 208 
171 170 168 


382 380 
336 334 
280 278 
227 225 
213 211 
151 150 
206 204 
166 164 


379 377 
332 330 
276 274 
222 220 
208 205 
148 146 
201 198 
162 160 


38 40 44 


375 371 
327 322 
272 267 
217 212 
202 196 
144 139 
196 190 
158 153 



Single Latticing. 

Suitable for values of e, not 
exceeding 15 inches. 



DouuLiE Latticing. 


Batten Plates. 


The Above sale loads are tabulated lor ratios of slenderness up to, bnt not exceeding 160. 

Sals loads are calculated by the Monc-rieff Formula for stanchions of mild steel baring “ both ends flat,” 
Safe loads for the condition of “ both ends fixed" are identical with tabular loads for the above height*. 
For other conditions and formula, see notes commencing page 192. 

For explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN A CO., 

LIMITED. 

COMPOUND STANCHIONS. 

• 

Composition and Properties. 

• 

xt,_ _ 

Yr —> Id-1*Y 

X' 



Area 

in 

square 

inches. 

d. 

Centres 

of 

Webs, 

Inches. 

58*8 

18*5 

62*3 

15*5 

44*1 

14*0 

36*4 

12*0 

34-7 

110 

24*7 

110 

33*5 

110 

27*0 

11*0 


Radii of 
Gyration. 


Eccentricity Coefficients. 



74 
74 
7 
6 

15x6 
15x5 
14 x6a 
14x66 


CONVENTIONAL MAXIMUM SPACING AND MINIMUM PROPORTIONS OP LATTICE BAKE AND 
Batten Plates foe Concentric Loading (Am Ry. Engineering and Maintenance of 
Way Attoc.y. 


Width of Joist Flange. 
Inches. 


Width of Lattice Bar. 
Inches. 


. Diameter of Rivet. 


Single Latticing— 

Maximum angle of inclination with horizontal - 80 degrees. 

Minimum thickness = l/40th of a, the diagonal centres of rivets. 

Maximum horizontal centres of rivets, e *= 15 inches. 

Double Latticing— 

Maximum angle of inclination with horizontal = 45 degrees. 

Minimum thickness * 1/flOth of a, the diagonal centres of rivets. 

Batten Plates— 

Maximum centres of end rivets of batten plates - h inches. 

Let I * height of otanchion in inches, and k =* radius of gyration of one joist. 
_ . I x k least. 

Bsan h * ^greatest. 

Minimum thickness = l/50th of e, the horlsontal centres of rivets. 

Minimum width g — c, th% horizontal centres of rivets for end plates. 

„ „ g = Jc, ,, „ „ intermediate plates. 


In acb cw tin weight per foot given I* the minimum that ean ho rolled, and a rolling margin of 3) per cent, ever 
title must be allowed. See page 7. 

Each weight per foot la for the abaft only. Weight* of latttcea, beeee, Ac., to he added. 

Laaet radii of gyration end relative eeeentricity aoeffleienta are printed in piomlnent type. 

Wo * aotual eocontrie load; K a* relative eeaentrlolty eoeffloleat; We a* equivalent concentric raise; TtaVexK. 
la axial ooeoatrioity ooeffldentasubstitute aetoal mine of '‘arm of eeaentrlolty H for Or and O* reepectlvely. 

For tall explanations of table*, eea notaa eorameneing page 183. 
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f ? t»r 'StAncbltm# in Buildings of Steel Skeleton Construction in London (see Part VI.), 

* ’ 

19 EEDPATH, 

BROWN A CO., LIMITED. ,T 

D—I] 

11 — U 

{•— o —*» 

COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


Size, 
D x B 
inches. 


HEIGHTS IN FEET. 


28 

30 

32 

34 

i 

33 

38 

40 



Single, Latticing. 

Suitable for values of e, not 
exceeding 15 inches. 


Double Latticing. 


Batten Plates. 


The above safe loads ate tabulated for ratios of slenderness up to, but not exceeding 160. 

8afe loads are calculated by the MoncriefT Formulae for stanchions of mild steel having "both ends flat." 

Safe loads for the condition of “both cuds fixed ” are Identical with tabular loads on the heights to left of sigzag line. 
For other conditions and formulae, sec notes commencing page 192. 

Safe loads printed In italics are for heights greater than 40D.* 

For explanations of properties, Ac., see Fart IV. 









































KEDPATH, BBOWN k 00., LIMITED. 


COMPQUND STANCHIONS. 

Composition and Properties. 


hpf 

* i 


d- - 



Weight 
per 
foot 
In lba. 


12 x 6 a 
12 x 66 
12 x 6 ' 
10 x 6 
10 x 5 
9x4 
8 x 6 
8 x 5 


Area 

d. 

Centres 

of 

Webs. 

Radii of 
Gyration. 

in 

square 

inches. 

19 

Axis 

Inches. 

Mm 


31-7 

9*0 

4*69 

4*86 

25*9 

90 

4*68 

4*93 

18-8 

9 0 

4*61 

4-83 

24*7 

70 

3*75 

414 

17-6 

7*0 

3*65 

4-06 

12*3 

7*0 

3*59 

3-62 

20-6 

6*0 

3*27 

3-28 

16-5 

6*0 

8*20 

3 29 


X' 


Eccentricity Coefficients. 


Web. Flange. 



Axis 

X-X 


3 52 1+0*340x1+0-260 
2-48 1+0*340x1+0-250 
2-54 1+0*330x1+0*260 
2-46 1+0*460x1+0-290 
2-52 1 + 0*450x1+0*300 
2-54 1+0*430x1+0*340 
2*49 1 +0*560x1+0*370 


Conventional Maximum Spacing and Minimum Proportions of Lattice Bars and 
Batten Plates foe Concentric Loading (Ada By. Engineering and Maintenance of 
Way Auoe.). 


Width of Joist Flange. 
Inches. 

6 

5 

4 

Width of Lattice Bar. 
Inches. 

2i 

2 i 

2 

Diameter of Rivet. 

1 

f 

fi 


Single Latticing— 

Maximum angle of Inclination with horizontal * SO degrees. 
Minimnm thickness =■ i/40th of o, the diagonal centres of rivets. 






















por' Stam&iows if feaTl-iing^? of Steel Skeleton CatsStruetwk: in Lonsets (see ” 


REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANCHIONS 

Safe Concentric Loads, in Tons. 
Ends* Flat. 


Reference 

Mark. 


Size, 
D x B 
inches. 



HEIGHTS IN BEET. 


12 I 16 I 20 I 24 I 28 I 30 



38 40 42 44 


282 M 
280 M 
278 M 
276 M 
274 M 
273 M 
272 M 
271 M 

262 M 
260 M 
258 M 
256 M 
254 M 
253 M 
252 M 
251 M 

242 M 
240 M 
238 M 
236 M 
234 M 
233 M 
232 M 
231 M 


28 x 24 
27£ x n 

27 x n 
26£ x ii 
26 x ii 
25f x 20 
254 y « 
25£ x 18 

24 x 24 
23J x " 
23 x „ 
221 x 20 
22 x ii 
21 Jx „ 

21 h x ii 

211 x 18 

22 x 18 
211 > .. 

21 y „ 

20 £,< I. 

20 x 
194 1 >. n> 
19/$ > 
19-J.x 


10131002990 
934 924 912 
855 846836 
776 768 758 
698 690681 
606 597585 
574 565554 
521 511498 

970 960949 
892 883872 
813 805795 
662 652640 
597 588577 
565 556545 
532 524 514 
480 470459 

746 732716 
688 675660 
630 618 604 
572 561548 
51-1 504 492 
457 446433 
432 421408 
400 396384 


982 975 
906 899 
829 823 
753 747 
676 671 
579 572 
548 541 
491 484 

942 935 
865 859 
789 783 
633 626 
571 564 
539 533 
508 502 
453 446 

707 097 
651 642 
596 588 
541 533 
480 479 
425 418 
402 394 
378 371 


967 959 
892 884 
816 809 
741 734 
665 059 
565 557 
534 527 
476 469 


950 941 
876 867 
801 794 
727 720 
653 646 
549 541 
520 512 
460 451 


927 919 911 |902 
852 S45 837 
777 770 763 
618 610 602 
557 550 542 
527 520 512 
496 489 482 
439 432 424 


686 676 664 
633 623 612 
579 570 560 
525 517 508 
472 464 456 
409 401 392 
386 378 370 
303 355 347 




Rivets {-in. diain. at 6-in. pitch. 



The above safe loads arc tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formula; for stanibipns of mild steel having "both ends fiat." 

Safe loads for the condition of “both ends fixed "aic identical with tabular loads on the heights ttf left of sigsag line. 
For other conditions and formulae, see notes commencing page 192. 

For explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN <fc CO., LIMITED 



COMPOUND STANCHIONS. 

Composition and Properties. 


u 


Composed of 


Plates, 

each 

flange 



24 x 74 24 


20 x 74 24 


18x7 18 


Weight 
per 
loot 
in lbs. 

Area 

In 

gquare 

inches. 

630 

154*8 

4894 

142-8 

4484 

130-8 

4074 

118 8 

364 

106-8 

3224 

93-8 

3054 

88-8 

280 

81-3 

508 

148-3 

4674 

136-3 

4264 

124-3 

3514 

102-3 

318 

92-3 

3004 

87-3 

2834 

82-3 

258 

74-8 

3984 

1161 

368 

107*1 

3374 

981 

307 

89-1 

2764 

801 

249 

721 

2354 

68-1 

222 

641 

• 



B&diiof 
' Gyration 

Axis 

Axis 

Y-y 

i 

X-X 

6*66 


6*63 

11-61 

6*60 

11-41 

6*57 

1119 

6*53 

10-95 

5*43 

10-69 

5*41 

10-56 

4*87 

10-36 

6*68 

10-06 

6*65 

9-87 

6-63 

9-69 

6*50 

9-37 

6*47 

9-16 

6*45 

9 05 

5*43 

8-93 

4*89 

8-75 

6*02 

9*05 

6*01 

8-88 

4*99 

8-71 

4*97 

8-52 

4*94 

8-32 

4*40 

8-35 

4*38 

8-04 

4*37 

793 


Eccentricity Coefficients. 


X-X 


la «««*< mm the weight per loot given le the minimum that can be relied, end a rolling margin at per cent ever 
thle at net bo allowed, gee page 7. 

■aoh weight per loot ia lor the riveted abaft only. Weight of base, he., to bo added. 

Leaet radii of gyration and relative eooentrieity coefficient* are printed In prominent type. _ 

We*actualeooentrie loadi K m relativeeccentricity coefficient; We**equivalenteoncontrlc value; WoeWexK. 
Ia axial eccentricity coefficients enbstttnte actual value of " arm of eooentrinity” for Ov and Ok respectively, 
foe fall expla n at io e e of tablae, eoe notee e o mmen eipg page 192. 


i' s ''t* k K. ' 


Ml 














































r'&fK Stanchions In BiStidlttrs.of Steel SVeteton Construction in Iloudon (sec Fart 


% REDPATH, BROWN & CO., LIMITED. 


f COMPOUND STANCHIONS* 


Safe Concentric iLoads, in Tons. 
Ends Flat. 


Heights in feet. 



Reference 

Mark. 

218 

M 

216 

M 

21* 

M 

213 

M 

212 

M 

211 

M 

210 

M 

198 

M 

196 

M 

19* 

M 

193 

M 

192 

M 

191 

M 

190 

M 

18* 

M 

183 

M 

182 

M 

181 

M 

180 

M 


Size, 

DxB 

inches. 


8 

12 

16 

20 

24 

561 

555 

547 

536 

523 

m 

502 

449 

495 

443 

485 

434 

473 

423 


gffil 


380 

367 

Mil 

Sjjl 

367 

358 

346 

357 

Ml 

HSU 

336 

325 

33* 

329 

322 

314 


5*9 

*96 

543 

*91 

535 

483 

525 

474 

512 

462 

443 

392 

438 

386 

431 

379 

Hi 

413 

357 

369 

364 

EE1 

347 

336 

3*5 

341 

334 

325 

314 

322 

318 

311 

m 

293 

3*9 

344 

337 

328 

318 

326 

321 

315 

306 

296 

mm 

298 

292 

284 

275 

279 

275 

azu 

263 

254 

256 

252 

247 

241 

I 

232 

tivet 


16 x n 


17 x 14 

16| x 
16$ x M 
16$ x .. 
16 x it 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formulas for stanchions of mild steel having 
"both ends fiat.” 

Safe loads for the condition of “ both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulce, see notes commencing page 192. 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN & 00., LIMITED. 


COMPOUND STANCHIONS. 


Composition anti Properties. 


y t - 
i 

Chi 

i. _ 




Composed of d. ^ration 

Tno |™*>. B square Web. A , 

in lbs. inches. in ^ ^ 

LfS. inches. Y ~ Y X " X 


inches. 


X-X 


289* 

262* 

235 

210 

198 

186 

174 


283* 

256* 

229* 

204 

192 

180 

168 


Eccentricity Coefficients. 



Axis 

Axis 

Y-Y 

X—X 



In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, over this must be allowed. See page 7. 

Bach weight per foot is for the riveted shaft only. Weight of base, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

Wes actual eccentric lewd; K=relative eccentricity coefficient; Wc -= equivalent conoentric 
value; Wc=WexK. 

In mxim\ eccentricity coefficients substitute actual value of “ arm of eccentricity" for o> 
and a* respectively. 

For full explanations of tables, see notes commencing page 102. 
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REDPATH, BROWN & CO., LIMITED. 

*r 


I . 


COMPOUND STANCHIONS. 

Safe Concentric? Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


Size, 
D x B 
inches. 


168 

M 

166 

M 

164 

M 

163 

M 

162 

M 

161 

M 

160 

M 

148 

M 

146 

M 

144 

M 

143 

M 

142 

M 

141 

M 

140 

M 

128 

M 

126 

M 

124 

M 

123 

M 

122 

M 

121 

M 

120 

M 


8 12 


HEIGHTS IN FEET. 


24 28 30 32 34 36 


301 293 


445 437 


90 
94 176 
79 162 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formula for stanchions of mild steel bavins 
" both ends flat." 

Safe loads for the condition of “ both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and fonnulse, see notes commencing page 192. 

The safe load printed in italics is for a height greater than 40D. 

For explanations of properties, Ac., see Part IV. - ^ ; 












































































REDPATH, BROWN <fc CO., LIMITED. 


COMPOUND STANCHIONS. 


Composition an4 Properties. 



X 1 


Composed of 

Weight 

| a. 

Area ^Centres 

Itadii of 

Cv rati on. 

r” 

Axis ! Arif 
Y-Y , X X 

i 

Web. 

Bccentricity Coefficients. 

Two 
' S '•»! 

j Jc. 

i 

Plates, 
each 
f irge 
o .enn. 

per 

f. >t 
*n lbs 

in 

squai e 
liiclies 

of 

Webs 

in 

inches. 

Flange. 

Axis 

Y-Y 

Axis 

XX 

1 

1 x On 

lt> x 1:, 

2794 

O L *»' 

8 

4*45 


2*72 

1 

2-49 :t + 0*41rtv 

1 + 0'18/7x 

1* 

t> x 

2524 

r ■ 

n 

4'43 

6*79 

2*73 

2 IX 

1 4 G‘41/7% 

1 -4 0-lHTZx 

i tl 

.i ■* l 

2254 

t: 

tl 

411 

6-61 

2-7 b 

2 t'i 

14 0*4177-. 

1 + O'1877 \ 

II 

.4x i 

2n0. 

58 0 

i 

3*80 

6 -JO 

2*70 

- 40 

1 4 0*'H77' 

1 + 0 1 977- 

1 

' * 5 


o-l 5 

ri 

3*85 

6\>« 

2‘77 

2 ■ 5 ■-> 

1 J 0*47//-. 

1 + 0*1977% 


M X g 

176 

51 V 


3‘84 

6 ’2' ’» 

o.—o 

Ct t 

2 IX 

1 -0*487/% 

l 4 0 21 >77% 

II 

„ v ^ 

161 

-■ 

• i 

5*32 

to 15 

2*8 n 

' 

t iNSf/v 

l 4 0*207/% 

1 1 - Cih 

16 xU 

25-4 

7".-n 

* 

447 

7 09 

2*66 

■_ *! 1 

1 + 0*40/7 v 

1 4 0*1777, 

n 

; li! 2:m 

,17 it 

i 

4'45 

G 02 

2‘70 

■j 

1 rO*4i/Zv 

l-i 0*1777% 


„ \l 


59;» 

, 

4*43 

(i-7: 

2*72 

2 11 

1 i 0*4177% 

1 4 ‘<*1877% 


i4x i| 178 

51 5 

r* 

t 

3*87 


2*73 

2*43 

1 f 0*4777v 

1 -! 0*!S77% 

IV 

» x ij 

Itifi 

18 0 

V 

3‘86 

6-40 

2*74 

2'i3 j] f 0*47f7> 

1 4 ('*1977% 

ii 

.. x S 

154 

44 -5 

\\ 

3*85 

G'MS 

2*75 

2*43 

1 ■> 0*4777v 

l + 0'1977x 

it 

.. >' 4[ 142 

410 

1) 

3*33 

C-27 

2*76 

2-43 ,i -t 0*487/ v 

i 

1 + 0*1977.%- 

12 v (la 

14 xUi 2531 

73 7 

i 

3*9! 

G 02 

2*71 

2 ‘5 

1 f0*46 77 y 

1 + 0*21/Zx 

li 

II x 1$- 

2254 

66 7 

II 

3*90 

5'M'i 

2*72 

2 

1 4- 0*4677v 

i +0**2177x 

M 

II X 1 

2054 

59-7 

II 

3'8S 

5 GO 

2*74 

2 5J 

1 4 0*47//v 

i+om 

II 

II X 

194 

56 2 

u 

3*87 

5 •('.«! 

2*75 

2 *5 L jl + 0*47/7 v 

1 +0'227Zx 

II 

ii X I 

182 

52-7 


3*86 

5 51 

2*76 

2 50 11 1- 0'47//v 

1 + 0*2277x 

If 

x g| 170 

49 2 

11 

3'85 

5-12 

2*77 

2-49 

1 + 0*47T7v 

14 0*237Zx 

If 

II X \ 

158 

457 

If 

3*84 

5‘32 

2*78 

2-49 

l + 0*48av 

I+0*237Zx 


In each case the weight per foci givou is the minimum that can be rolled, and a rolling 
margin of H per cent, over this um.st In'* allow etl. See paste 7. 

ICaoh weisht, per (<»>«. is foi the riveted shaft. <'nly. Weight of l>ftae, Ac., to be allied. 

Least radii of gyration and relative eccentricity coefficient a are printed in pivmuient type. 

We -actual ecconti ic load ■ K=relative eccentricity coefficient; Wc- equivalent concentric 
va lue; Wo - We a K. 

In avial eccentricity coefficients substitute actual value of "arm of eccentricity " for a* 
and iu respectively. 

For full explanations of tables, see notes commencing page IPS. 
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For Stanchion* iq Bui'Unigs ot Sieei Skeleton Const) urtioa in London (m*c Fart V’f.'l. * 

_'___ __ f r 


REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Fiat. 


HBiaHTS TN FEET. 


Reference 

Mark. 


J08M 
106 M 
104 M 
103 M 
102 M 
101 M 
100 M 
99 M 

94 M 
93 M 
92 M 
91 M 
90 M 
89 M 

78 M 
76 M 
74 M 
73 M 
72 M 
71 M 
70 M 




15 x 14 
14* x ,« 
14 x „ 
13J x .. 
13* x n 
13Jx „ 

13 x ii 
12 ? , ,, 

14 x 12 
J3f x „ 
13* x „ 
13* x it 
13 x ii 
12$ x „ 

13 x 14 
12* x „ 
12 x ii 
11$ x .. 
11* x 

lli X N 

11 x .. 
10$ x .. 


The above safe loads are tabulated for ratios of slenderness.up to, but not exceeding 160. 
Safe loads are calculated by the Monerieff Formulae for stanchions of mild steel having 
“ both ends flat.” 

Safe loads for the condition of "both ends Axed” are iu nlical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 192, 

Safe loads printed in italics are for heights greater than 40D or B, 

For explanations of properties, <£c., see Part IV. 
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REDPATH, BROWN 


CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition ang Properties. 


r (7x.— 

■ (V i 

f-r-H 11! 1 

U HMv 


Composed of 


Joists. fiange 
Joists. toJoim 


12x65 


12x5 


10x6 


Weight 

Area 

per 
foot 
in lbs. 

in 

square 

inches. 

233} 

67-9 

209} 

60-9 

185} 

53*9 

174 

50-4 

162 

46-9 

150 

43-4 

140 

39-9 

126 

36-4 

148 

42-8 

138 

39-8 

127} 

36-S 

117} 

33-8 

107} 

30-8 

97 

27 8 

229} 

66 7 

205} 

59-7 

181} 

52-7 

170 

49-2 

158 

45-7 

146 

42 2 

134 

3S-7 

122 

35-2 


Radii of 
Gyration 


Mr\ . -i ' 

tf'v'illW-.-i-W t- 

L :'lu i \lt 

_ _; x* 

Rrcentriclty coefficients. 




3*87 i 
3-86 
3-84 
3-83 


Axis 

X-X 

Web. 

i 

i 

j Flange. 

1 

i 


i t 

613 

2*68 

i 2-50 

5-97 

2*69 

2-48 

5-80 

2*71 

2-40 

5-72 

2*72 

2-45 

5-62 

2*73 

2-44 

5-53 

2*74 

2-44 

5 43 

2*75 

2-43 

5-32 

2*77 

213 

5-83 

2*71 

2-44 

5‘74 

2*72 

2-44 

561 

' 2*73 

2*43 

5-51 

| 2*75 

2-43 

5-43 

2*76 

2*43 

5-31 

2*79 

\ 

2-44 

5-2-2 

2-67 , 

2 55 

5 07 

2*68 ; 

2-52 

4-91 

2*70 

2-49 

4-83 

2*71 

i 2-48 

4-75 

2*71 

! 2-47 

4 66 

2*73 

2-46 

4-57 

2*74 

2*45 

4*47 

2*76 

2*44 


1 + 0*47^1 


1 4 0*54f?Y 1 
l+0*54av'l 
1 + Q*55tfvll 
1 d 0*55^7v't 
1 + 0*56flVl 
14 0*56£7v,1 

1 4 0*45<7\'l 
14 0*46# vi l 
1 + 0*46#vjl 
1 4-0-4677 V l 
1 f 0*4677vl 
l+0’47#-.,l 
1 4 0*4777 v l 
14* 0*4877vii 


Axis 

x-x 


4-0'2077* 
4-0-2177* 
4 0-2177* 
4-0-2177* 
4*0-2277* 
+ 0-2277* 
4 0-2277* 
4 0-2377* 

+ 0-2177* 
4 0 -2177* 
f 0-2177* 
4 0 -2277* 
+ 0*2277* 
+ 0-2377* 

i- 0-2477* 
+ 0-2577* 
+ 0-2577* 
4 0-2577* 
f 0-2677* 
+ 0-2677* 
+ 0-2777* 
+ 0-2777* 


In each case the weight ffer foot given is the minimum that can be rolled, an 1 a rolling 


pwh weight per fool is for the riveted shaft only. Weight of base, Ac., to he added. 
liOast radii of gyration and relative eccentricity coefficients are printed in prominent type. 
We*actual eccentric load; K—relative eccentricity coefficient; Wc=equi\aleut concentric 
value; Wc=WexK. 

In qTia.1 eccentricity coefficients substitute actual value of “arm of eccentricity" for «r 
and a« respectively. 

For full explanations of tables, see notes commencing page 102. 
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For StaurMoc* in o' Steel Skeleton ConstmcHoa in Loudon (See F'ajrt VI.). ‘ 


REDPATH, BROWN & CO., LIMITED. 



The above safe loads an l.itir.lated for mt ios of alendei ness up to, but. not oxiecd-.r." toil 

Safe loads are cahulaloi! n, the Mon. rndT Formula' for stanchions nf mild M ‘ t 1 h.n .ng ‘'both ends Hat." 

Safe loads for the rood it ion of " both ends ffand" are identical with tabular loads on I In* heights to left of zigzag line, 
for other conditions and foi mulie. nee notes commencing page 11? 

Safe loads printed in italics are foi heights greater than foi) 

For explanations of projr'rtles, *.o , see Part IV.- 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 


Composition add Properties. 


ri! HMi 

' ''I'A I i , 

, ¥ ! ' $ 


Composed of d. | (f^liun. 1 Eccentricity Coefficients. 

_VVeiftht Aim f'entio-i!_ ___ _ 

Plait.” per • in of 1 } 

SS ' lit, jES W in bE I i W eb. Wl ** 

v v x ' v ; ' 


Axis 

X-X 



In wch cue th. weight per font given in the minimum that can fa* rolled, and a rolling margin of Si per cent, over 
this eul he allowed Bee page T. 

Each weight per foot U (or ibe riveted shaft uni;. Weight of bate, Ac , to be added. 

Laaat radii of gyration and relative eccentricity eorffr icnta are prlti’ed tn prominent type. 

We maetual euentrieload; K ssrelativeeccentricity coefficient; Wr ^equivalent concentric value. WcssWexK. 
In axial eeeentrielt; ooefliciant. raluiijtvte actual vidua of " aim of eccei.trleity” for <Sv and fl> respectively. 

For foil explanation! of Ublee, eee notee commencing page 192. 
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For Static, bio a* ui Buildic^t of Steel Skeleton Construction in London (see Part VI0 


REDPATH, 

BROWN <fe CO., LIMITED. 

- 1 *. 

f 1 . \ 

STANCHIONS. 

J I 

Steel Channels. 

^ -1) — - ^ 

Safe Concentric Loads, in Tons. 

Ends Flat 


Reference 

Mark. 


Size, 

DxB 

inches. 


*27 N 
2t> N 
*2 r> N 
*2i N 
23 JS 
22 N 
21 N 
*20 N 
19N 
18 N 
*17 N 
*16 N 
15 N 
14 N 


4 

i\ i 

: 4 

■ ■■« 

Si 

4 

9 x Si 
9x3i 
9x3 
8x4 


2 i 3 

i 

I 


HEIGHTS IN FBBT. 


4 i 5 ! 6 i 7 8 9 10 11 12 IS 14 



The tbon Mb loud* are Utal ited fur ratio* of *lenderne*a op to, tint not ncMdlnf Ud 

Safe lands are enleutatni by the JHoacrieff Formula for stanchion* of mild ateel htrlnf " both end* flat.” 

Safe load* for the condition* of " botn end* fired " are Identical with tabular land* on the heights to left of zlgtag line, 
For other condition* and formula), eeo notes commencing page 192. 

Safe load* printed In italics are for heights greater than WB. 

For explanation* of properties, At,, *ee Part IT. 



















RED PATH, BROWN <fc CO., LIMITED. 


STANCHIONS. 

Steel Channels. 

Dimensions and Properties 


| Eccentricity Coefficients. 

w ,. 'Aeiglit Area J,u> - _ i 

t)xB J )or i" t,ulce I i- 

inches fo<,t s< i l,are ' Axis Axis 

in - ,es - in lbs. inch., jinch** ^2x| Web. FlauRe. Y -Y Y-Y 

; i ! e T Cy 


Axis 

X-X 


■* lo x 4 I 41 '94 1 1 2 asi; 3 005; 1*08 r> 58! 1 -741 2-84 '1T 2'60/7 y 1 + 079a v !i + 0-25a* 
; 1 I i . i | 

12x4 30-47 10 727! 2-9(59 1 1*13 4 51 1 1*84 I 2 77 II i 2’34tf v 14 0’81<7 y 1 i-■ 0-300* 

! j j j i 

'12x3^ 32-88 «J 071 2'033 I 0*96 4 44 1*82 I 2*83 1 • 2*86ffv 1 1 0^v 1 4-0*31fl* 

I ; i 

‘I2^3i 20-10 7V.7.%| 2-010 0‘99 154:1*75 274 |1 t 2‘687 y 14-0’87tf t 1 f 0-29tfx 

I I | 

11 x4 33-22 9-771 ; 2 937 1*14 417 ! 1*86 2 74 !l 4-2’24<7 y 1 + 0‘81<7y 1 4-032<7x 

i 1 j 

11 x3£ 29-82 8 771 j 2*004 0*98 1 11 | 1*84 2 79 !l 4- 2*71 OS 1 + 0*93a v 1+0*330*1 


10 X 4 30-10 8-871 2-858 1*16 j 8 84 J 1*90 j 270 |1 i 2*14<7v 1 1 0*82«t 1+0 340* 


b 10x3£ 28-21 S-290! 2 507 0*99 377 1*88 2 70 1 f 2*6O0 V UO*950 Y 1+O*350x 

I * 

10<3J 23-55 0-925! 2 5(57 1*02 3 85 1*84 2 69 || 2‘47«v 14 O*9O0 y 1 + 0340* 

i ( ; i 


9 X 4 j 28-55 8-390 2849 1*17, 318 j 1*96 ! 2 07 l 4 2*06tf Y 1 4 - O*830 v 1 + 0370 


*9x3£ 25*39 7 409 2 529 1 01 3 43 1*92 ! 272 1 4 2*470v 1 + 0*950, 1+O*380x 

9x3i 22-27 6-550 2-524 1*03 3*10 i*90 2 (56 14 2*380 v 1 + O‘920 V 1+ 0*370* 

9x3 19-37 5-690 2-2-10 0*84 3 38 1*81 277 l + 3*190v 1 + l*O70v1+0*400* 


8x4 ,2573 7-509 2799 1 19 3 12 2*01 264 1 + 1*970y 1 + O*840 y 1 + O410* 

Id ea-h nu the weight |Kir (tx,( given la the minimum that can be lulled, and a rolling luiugtn of 21 per nut. ever 
this must be allowed. He- page 7. 

Lach weight per toot U the abaft only. Weight ol beat'. ic„ to be added. 

Least radii of gyration and roUtitc eccentricity coefficient* are printe-l in prominent type. 

We = actual eccentric load ; lv — ri itt i ve eccentricity coefficient, ’Yc = equivalent concentric value; Wc st We x K. 
In axlu] eccentricity coefficients substitute actual value of “ arm of oooentricity " for a» and a, respectively 
Beotiotis marked {*) are In oni stocks. 

For full explanation* of tables, aee notee commencing page 182. 
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For S+ancbloas in Buildings of Steel Skeleton Construction in London (nee Part VI.) 


RED PATH, BROWN ds CO., LIMITED. 



W-*~. 


STANCHIONS. 

Steel Channels. 

* 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 



*3 N 
2 N 
*1 N 


Size, 
1) >. li 
inches. 


5 v 34 
H x 3 
H - 2i 

? A : 

7 x3 
0 x 31 
li x 3 
6x3 

6 x 21 
6 x 21 
4x2 
3i x 2 
3 x 4 


HEIGHTS IN FEET. . 


! 2 j 3 I 4 1 5 ! C i 7 I 8 9 i JO f 11 12 IS 

: I ! 1 i ! ! Ill 


i-M \T43-S4,S 042 0,40 Si39'4 37‘8 36'1 30*0 24'8JP *4 27* 

i I : i 1 ! — - — I 

i.i7'o'30-S 35 0 34\Si33-4l;n -H 28-7i22-7)18-4 l /6-5 


:2b ■2i2c- '427 4 20 ■ I ‘2, d\ 1 i)*K; i r. ■■ i I / i Wi 

i 1 i i— ' - -. i - i. - 

30Tii39 0i38 3 37-5:36 5‘35“2 33 9,324 27’6 22*8 19 21 &• 

I | j !- 

3 5 i *33 6 32 8|31 ‘7 30\ r )|29’0 20-7,21 U'l 

1 1 | I ■ 

it i -0,3 4 -5 34 0 ! 33 ‘2 32 '3 31 *3 30 ■ 1 28 *8 25 • J 20 7 17’4 U' 

i ; 1 i ! —;— 

3t 7 311 30 4 29 -5;28-4 : 27 0 25-4 20 0 10 -2 1S'4 

! j *—| | 

28-2 27 7 27 *1 ! 2G 3 25 3 24 -2 22 9 18 4 11 9 12S10 S 

i ! ! - : - 

23’21227*21 - 9i20"8;19T> J<j-3jl2-r> 9 9 


2! 2:20-720 0119 l!l8*015 4 11*8 9 S\ 

I i i i i—* ! 1 

jl.:>-2U7'l3'9 12-9 9'9i 7'3\ 5 G I 

ill II 1 

!12'9!12'4 , 11 -8il0’9 8-4: GST I 


| 9-8 

1 

1 

9l[T8 

5-0 

i 

i 

! 



! 


The above safe loads are tabulated for ratios of slenderness up to, hut not exceeding ICO. 
Safe loads are calculated by the MoncriefT formula* for stanchions of tnild steel having 
"both ends flat.” 

Safe loads for the condition of " both ends fixed ” are identical with tabular loads on the 
heights to left of zigxag line. 

For other conditions and formula;, see notes commencing page 192. 

Safe loads printed In italic* are for heights greater than 40B. 

For explanations of properties, dec., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 





In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2£ per cent, over this must he allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of hose, <fcc., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed i\i pi eminent type. 

We-actual eccentiic load; K-relative eccentricity coefficient; Wc=equivalent, concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of ‘‘arm of eccentricity” for a* 
and a* respectively. 

Sections marked (*) are in our stocks. 

For full explanations of tables, see notes commencing page 192. 














- * V A £ 

For Staochleait uj Buildings of Stee! Skeleton Coos traction u. Loudon (see Part VI,). 



EEDPATH, 

BROWN & CO., LIMITED. 

i_if 

B 

COMPOUND STANCHIONS. 

n 

k. — D —•*» 

Safe Concentric Loads, in Tons. 

Ends Flat. 

Reference 

Mark. 

i 

i 

\ 

Size, 

d x b ; 

inches. 

:«i 

1 i 

HEIGHTS IN FEET. 


1 • i 

12 16 | 18 1 20 22 24 26 28 30 32 34 36 40 

i 1 1 


25 0 
20 0 
17 O 
13 0 
10 0 


12 x 13 
10 < 12 
9x 11 
8x10 
7 x ft 


il28 120 ,124 123 ,121 illft ll 17 Ill5 |113 111 108 105 
(110 108 ;105 104 1102 1100 i99-39fi-l i93-7 91 • 31 8810 77'9\G9'5 
;98 -4 90 '3:93 -4 91 '6 89 *(i!87 '5,85' ] 182'6179'8 69^ •154 
(87*5185 -0:81 5 79 '4’77' 1 (74-5 . 71 46'5 40'8 36 

|77 *2174-2:09'9 07*4 04-G55 WG'ihO'O'M ‘5 30-0 


C?-r 9 


i i 

K Q 



Single Latticing. 
Suitable for valuta of e, not 
exceeding 16 inches. 


Double Latticing. 


<- - c 


Batten Plates. 


flu. anovc RiiJu IimiJ- me (.uiulatt'il foi j.vtio^of slmidirnesH up t<>, but m>t tx.t *>1mg IbO 

Safe lua.dt> art calculated bj the Mono if-tl Formula; for stanchion-, ot unld steel having " Ih-LIi i mis Hal “ 

Safe load- for the condition of ■ hot li ends fixed ‘ are identical * illi tabular loads on ibe heights to left of zigsag line 
For othei f onditiann and foruiulic. wr> notes commenting page 192. 

Safe loads pi'iited in Halit* ate for heights greater than 10I>. 

For explanation* of propi i tics, ,\c . see l’ait IV. 
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REDPATH, BROWN A CO., LIMITED 




COMPOUND STANCHIONS. 

Composition and Properties. 


L_l 


xrr 

xl 


X 4y 



Area 

d. 

Radii of 
Gyration. 

Eccentri 

in 

square 

inches. 

Space 

between 

Webs. 

Inches. 

Axis Axis 1 

Y-Y X-X 1 

] 

1 

i Web. ! Flange. 

I i 

1 1 

193 

6 

3*98 4*44 

i 

3*16 2-83 

16 6 

f> 

3'57 3-77 

3*22 2-76 

14-9 

4 

3*14 3 43 

3*35 2-72 

13 3 

3 

2*71 3 09 

3*60 2 08 

11-9 

2 

i 

2*31 2-73 

1 

3*66 2 64 


Axis 

X-X 



Conventional Maximum Spacing and Minimum Proportions op Lattice Ears and 
Batten Plates fob. Concentric Loading (Am. Ry Engineering and Maintenance of 

Way Atuoc.y 


Depth of Channel, lurhsH* 

12 

10 

9 

8 

Width of lattice Bar, Inches. 

. 



iii 

Diameter of Rivet. 

£ 

£ 

* 

j 

* i 


Sinulk Latticing— 

Maximum angle of inclination with horizontal - :i0 degree. 

Minimum thickness - l/40th of a, the diagonal centre, of mete. 

Maximum horizontal centres of rivets, c — 15 incites 
Double Latticing— 

Maximum angle of inclination with horizontal=46 degrees 
Minimum thickness-1/50th of a, the diagonal centres of rivets. 

Batten Plates— 

Maximum centres of end rivets of batten plates - h Inches. 

Let 1« height of stanchion in inches, and k — radius of gyration of one channel 

Thenh-i’SAi 8 ^- 

k greatest. 

Minimum thickness *= 1/Gflth of e, the horizontal centres of rivets 
Minimum width g — e, the horizontal centres of rivets for end plates. 

ii •• •• ii » intermediate plates. 


In each mm the weight per loot given la the wlnlmniu that can be rolled, .ml u rolling mugiu of ‘i\ per cent. over 
thin must be allowed. See page 7. 

KMk weight per foot L for the daft ooly. Weight, of lattice., bur, Ac., to be added. 

Dealt radii of gyiaMoa uf relative eccentricity coefficient* .re printed in prominent type. 

WecaettuJ eccentric load , K. es relative eccentric!t y coefficient; Wc = equivalent concentric value ; Wc = WexK, 
In axial eccentricity coefficient, mbetltnte actual value of “ana of aooantriaty " tor lit and nepeotively. 

For fall explanation* of table*, ccc uotee commencing page 193. 




















For Stanchions In Buildings of Steel Skeleton Construct too in JLondott (*ee Fart Vi.). 


REDPATH, BROWN <fc CO., LIMITED. 


COMPOUND STANCHION8. 

Safe Concentric JLoads, in Tons. 

Ends Flat. 



38 P 
3G P 
34 P 
33 P 
32 P 
31 P 
30 P 
29 P 


The above safe loads are tabulated for ratios of slenderness up to. but not exceeding 100. 
Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
"both ends flat." 

Safe loads for the condition of “ both ends flxed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and fonnul»r, see notes commencing page 192. 

Safe loatK printed in italics are for heights greater than 40D. 

For explanations of properties, Ac., see Part IV, 































REDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS. 

* 

Composition and Properties. 


IV ’W.nr 1 




,! 'Jft ! 


Composed of 


Plates, 

each 

flange 
to form. 



Weight) Area 

Bquare 
inohes. 


Eccentricity Coefficients. 



12x34 


10x34 


211 61'3 

1874 54*3 

1634 47-3 

160 43*8 

1384 40*3 
128 36*8 

4| 116 33‘3 

99 28*3 

1814 52-6 

161 46-6 



994 28*6 
844 241 


, In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 JOT cent., over this must be allowed. Bee page 7. 

Each weight per foot is for the riveted shaft only. Weight of base, Ac., to be added. 

Least rami oi gyration and relative eccentricity coefficients are printed in prominent type. 

Wesactual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity” for nr* 
and o» respectively. 

For full explanations of tables, see notes commencing page 162. 



















' For Stanchions' in Buildings of Stcoi Skeleton Construction in London (see Fart VI.). 


REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends *Flat. 



The abore safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
" both ends flak" 

Safe loads for the condition of “both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula?, see notes commencing page 102. 

Safe load*! printed in italics are f or heights greater than 40D, 

For explanations of properties, Ac., see Part IV, 


m 























REDPATH, BROWN & CO., LIMITED. 


tZn - 

COMPOUND STANCHIONS. !ii> i flji 

Composition and Properties. * jf?^ sa= v !, 

* •!/-* -i— HI 




Composed of 


Plates, 

Two h 

Steel fl e ““ 
Channels. 



.. .. x At 94 26*9 


» | ,■ x i 82 23-3 


■ 


Area 

in 

Rquare 

inches. 

d. 

Space 

between 

Webs 

in 

inches. 

38 9 

2 5 

35*9 

" 1 

32-9 

II 

29 9 

II 

26*9 

II 

22-4 

1*5 

33*3 

1*5 

30 8 

II 

28*3 

If 

258 

It 

23-3 

'1 

201 

1 


Radii of 


* r " 


Eccentricity Coefficients. 



Web. Fla 



Axis I Axis 

X-X 


2*48 

2*44 


4*47 2*06 2-52 

4*38 2*08 2*51 

4-28 2*10 2-50 

4 18 2*14 2-50 

4 07 2*18 2-51 

3-90 2*11 2-57 

4 00 1*88 2-56 

3 91 1*90 2-55 

3-82 1*93 2*54 

3 73 1*95 2-54 

3 03 f99 2 54 

3-49 1*93 2*57 



In pacb case the weightier foot given is tlie minimum tliat can be rolled, and a rolling 
margin of 2} per cent, over tins uniat be allowed. See pane 7. 

Kacb weight per foo* is for the riveted shaft only. Weight of base, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actnal eccentric load; 1C=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity” for a-, 
and a* respectively. 

For full explanations of tables, see notes commencing page 192. 
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For Stanchion* io Buildings of Stool Skeleton thAstractlon M Ltftufob (see hit VI.); 



REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Equal Angles. 

Safe Concentric* Loads, in Tons. 
Ends Flat. 


Reference 

Mark. 


I2g Q 

WQ 
12« Q 


UffQ 


Size, 

I> X B x t 
inches. 


HEIGHTS IN FEET. 


14# Q fi x 6 x | 

W Q » xfi 

14e Q it x i 


5 x 5 x§ 
" 

II x ^ 




H X 4£ x f 

" x i 

»| x$ 


4x4x5, 
" xfi I 


H x 3J x g 

" x ^ 



Xf ! 


The abov© safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. 

Safe loads are calculated by the Moncneff Formula; for stanchions of mild steel having 
“both ends flat." 

Safe loads for the condition of “both ends Uxed ” are identical with tabular loads on the 
heights lo left of zigzag lint*. 

For other conditions and formulae, see notes commencing page 192. 

For exp],; nations of properties, Ac., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Equal Angles. 

Dimensions afid Properties. 


IK A, V 

0>V\ P £ 

*/ /V 

A \ ' \ \ 

..X 

v/ v' \u" 


*• 

Size, 

Da li x t 
inches. 

Weight 
per 
foot 
in lbs. 

6 x6 xf 


n x 1 

ir& w - * 

II X jf 


5 x5 xf 

! 

1 23*59 

II x & 

W 92 

II X g 

16-15 

4x4Jxf 

2105 

» * 6 

| 17 80 

n X £ 

14-46 

1 x 4 xf 

18-49 

•t xg 

15(56 

„ x£ 

12-75 

n xf 

972 

:*ix3ixg 

13-55 

N x£ 

1105 

«» X§ 

8-45 


fi *437 
4-609 
3-730 
2 859 


3-985 
3-251 
2 485 


Radii of Gyration. 


Eccentricity 

Coefficients. 


Axis I Axis Axis Axis 

D V--V U-U 



In each case the weight per foot given is the minimum that con be rolled, and a rolling 
margin of 2J per cent, over thin must be allowed. See page 7. 

Each weight per foot is for tlie shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; Iv=relative eccentricity coefficient; Wear equivalent concentric 
value; Wc«=WexK. 

Zn axial eccentricity coefficients substitute actual value of "arm of eccentricity” for tu 
and a- respectively. 

For full explanations of tables, see notes commencing page 192. 
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Per Stanchions) iii SuBdingr* of Stef* Skeleton Coasfemetiew in 1-oodon (see Part V1,)L 


EEDPATH, BROWN & CO., LIMITED. 




STANCHIONS (or STRUTS). 

7 * . 

Steel Equal Angles. 

Vf f 

— p — * 

Safe Concentric Loads, in Tons. 

Ends Flat 


HEIGHTS IN FEET. 


Reference 

Mark. 


9f Q 
9e Q 
9d Q 
9c Q 
96 Q 

7e Q 
7 d Q 
7c Q 
76 Q 

<te Q 
66 Q 

56 Q 
5a Q 




Size, 

DxBxt 

inches. 


3 x3 x ft 218 21 ft j 19-8 18 3 13*3 9 8 

x J 17*9 17-2 16-2 150 10 9 8*0 

.. x | 13*7 13*2 12-4 11-5 8 4 61 

n 11*6 111 10-4 9'6 70 5-2 

m X J 9*3 9 0 8*5 7*9 5 9 4 3 

24 x 24 x 4 14-4 13 5 12*4 8*8 6 1 

n x g 111 10-4 9*5 6-8 a .7 

.. x * 9*3 8*8 8*0 5-7 

M x 4 7*6 7*1 6*5 4*6 

24 x 24 x jV 8*3 7*7 6*4 4*1 

.. x 4 6*7 6*2 5*2 3*3 

2 x2 x 4 5*9 5*3 3*8 2*4 

•1 x ,» 3 4*5 4*1 2*9 1*8 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formula) for stanchions of mild steel ha vine 
“ both endB fiat." 

Safe loads for the condition of “ both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula), see notes commencing page 192. 

For explanations of properties, Ac., see Part IT. 









REDPATH, BROWN A CO., LIMITED.. 




STANCHIONS (or STRUTS). 

A 

** 

Steel Equal Angles. 

A \ 

^ > V 

(F \ / '> 

uP 

Dimensions and Properties. 

I s * s > 

VC . 


V/t V 


Size, 

D x B x t 
inches. 


Weight- Area 
in 

square 
inches. 


3 x 3 x § 

11-43 

it x* 

9*36 

<* *1 

7-18 

« X 1*8 

605 

« . X i 

4-90 

2 *x 24 x* 

765 

II X fj 

5-89 

II X 

4-96 

H X J 

4-04 

i 

2i x 2J x tV 

4-45 

» 

3-61 

2 x2 x$ 

319 

•i x A 

j 2-43 


2'250 
1-734 
1*460 
1-187 


Di incKf lD Ra,Hi of G y rfttion - 


Eccentricity 

Coefflciente 




Axis I Axis 

U-U 


Axis 

U-U 


3-362 1-37 2 12 

2-753 1 -31 2 12 

2112 1-24 2 12 

1-776 1*21 2 12 

1*440 1 17 2 12 


1*13 1*77 

106 1-77 

1*03 1-77 

0-99 1-77 



In each ease the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2j per cent, over this must be allowed. See page 7. 

Rn r.ii weight per foot is for the shaft only. Weight of connections, 4c., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We ■= actual eccentric load; K=relative eccentricity coefficient; We=equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of "arm of eccentricity” for a* 
and a* respectively. 

For full explanations of tables, see notes commencing page 192. 
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jKor Stanchions in Buildings of Steel Skeleton Construction hi Loudoh (see fWt ytffyy’ 



KEDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
. Steel Unequal Angles. 


o-*• 


Safe Concentric "Loads, in Tons. 
Ends Flat 


Reference 

Mark. 


26/ R 
25c R 


21« R 


Size, 

DxBxt 

inches. 


2 I 3 


26(7 R 7x3$x | 48 "0 


HEIGHTS IN FEET. 






9 10 if 



» x § 40*6 396 38-2 36*5 


29*3 22-4 17*7 


H x i 32-8 32 1 31 0 29 6 27*9 1 23 7 18 2 14*4 


21/ R 6x4 x £ 38-7 38 0 37 1 35 8 


•i x i 31*4 30*8 30-0 


&VH1 




28-8 22*7 18-4 15 2 
23-3 18*4 14-9 12-3 


20 / R 
20 c R 
20d R 


16-4 13-3 


63c R 
63d R 


6x3*x £ 36 5 35-6 34 4 32*9 31 1 27 1 20’7 16-4 13 3 

x i 29-6 28-9 27-9 26 7 25-2 22 0 16 8 13 3 10 7 

h x £ 22 -5 22 0 213 20 4 19 3 17-2 131 10 4 


6 V R 6x3 X £ 34 1 33“0 314 29 4 24*5 18 0 13*8 

63c R x i 27 7 26 8 25 5 23 9 19 9 14 6 11-2 


n x £ 21 1 20-4 19-5 18 3 15 6 115 8*8 



The above sale loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formula: for stanchions of mild steel having 
“both ends flat." 

Safe loads for the condition of 11 both ends fixed ” are Identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 192. 

For explanations of properties, dc., see Part IV. 
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REDPATH, BROWN <fe CO., LIMITED. 


u\ 


STANCHIONS (or STRUTS). 

Steel Unequal Angles. 

* 

Dimensions end Properties. 


* 


'X 


ssL. 




-V 


v 

< & 


ifC 




Size, 

DxBxt 

inches. 

Weight 
per 
foot- 
in ibs. 

Area 

iu 

Distances in 
incites 

It&dii of Gyration. 

Eccentricity 

Coefficients. 

square 

inches. 



Axis 

V-V 

Axis 

V-V 

Axis 

V-V 

Axis 

U-U 

7 x 34 x f 

24*86 

7*313 

‘2 03 

4*48 

0*73 

2*27 

1 + 3*8l0v 

l+0*87f/c 

If 

xg 

20*98 

6*172 

2*05 

4*51 

0*74 

2*29 

l + 3*750v 

1+O*860t- 

II 

X 4 

17 00 

5*000 

2 07 

4*55 

0*74 

2*31 

1 + 3*78as 


6x4 

xg 

19*92 

5*860 

2 08 

4 06 


2*01 

l + 2*820v 


II 

x 4 

10*15 


2*08 

4 *09 


2*03 

1 + 2*820v 

1 +0*9901. 

6 x 34 x | 

18*87 


1*94 

3*96 

0*74 

1*98 

1 -t 3*490v 


II 

x 4 

15*31 

4*502 

1*92 

3*99 


2*00 

1 4 3*420v 

14 1 *0001/ 

•t 

xg 

11*64 

3*424 

1*96 

4*02 

0*76 

2*01 

1 + 3*39<Zv 

l + l*0Qrti> 

6x3 

Xg 

17*80 

5*236 

1*76 

3*84 

0*63 

1*94 

l+4*430v 


11 

x 4 

14*46 

4*252 

1*76 

3*88 

0*63 

1*96 

l+4*460v 


u 

Xf 

11*00 

3*236 

1*80 

3*91 

0’64 

1*98 

l+4*380v 

l + l*OG0t. 


In each case the weight per foot givon is the minimum that can be rolled, and a rolling 
margin of 2J per cent, over this must bo allowed. 8<'e page 7. 

Kacb weight per foot is tor the shaft only. Weight of connections, Ac., to bo added. 

Least rami of gyration and relative eccentricity coefficients are printed in prominent type. 
We=actnnl eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc=WexK. . , 

In axial eccentricity coefficients substitute actual value of "atm of eccentricity" for a. 
and (tv respectively. 

For full explanations of tables, see notes commencing page 192. 









For Stanchions ic Budding'S of Steel Skth 



liUnction in London (see Part VI ). 



REDPATH, BROWN & 00., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Unequal Angles. 



Reference 

Mark. 


—D-- 



inches. 


Safe Concentric Loads, in Tons. 
Ends Flat 


WIGHTS IN FKKT. 



9 I 10 I 11 


17/ R 
17e R 
l7dR 


g 34*5 33 9 33*0 31*8 30*4 28*7 23 9 18*9 15*3 12*7 

A 28*0 27*5 26*8 26*9 24*7 23*4 19*9 15*7 12*7 10*5 

§ 21*3 21*0 20*4 19*7 18*9 17*9 15*5 12*3 9*9 8*2 


l^R 

15e R 


I5d R 


30*1 29*1 27*8 26*1 22*3 16*4 12*5 

24 5 23*7 22*6 21*2 18*1 13 3 10*2 

18*7 18*1 17*3 16*2 14*3 10*6 8*0 


lie R 
lid R 


21*2 20*5 19*5 18'3 15*2 11*2 8*6 
16*2 15*7 15*0 140 12*0 8*8 6*7 


7dR 
7c R 


12*4 11*7 10*9 8*8 6*1 


10*4 9*9 9*2 



The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 100. 
Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
“ both ends flat." 

Safe loads for the condition of “ both ends fixed " are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula, see noteB commencing page 192. 

For explanations of properties, Ac., see Part IV. 














REDPATH, BROWN & CO., LIMITED 


STANCHIONS (or STRUTS). ^^ v 

Steel Unequal Angles. ^ <V" \ ^' \ s 

. \_^...j, \ 

Dimensions and Properties. -Jo"** 


Size, 

11 x It x t 
inches. 




Weight Area 
in 

square 
inches. 


1)1 iiiches! * n Itadii of Gyration. 


Eccentricity 

Coefficients. 



Axis 

V-V 


Axis 
U—U 



Axis 

U-U 


g 17*80 5*230 1-81 3*40 0*83 174 1 +2*63^1 + 1*1 5Q!u 

•1 x i 14*40 4*252 1*83 3*48 0*84- 1*75 1 + 2*60#v l + l*13#u 

m x | 11 00 3*236 1*82 3*49 0*85 1*77 1 + 2‘62#v 1 + M2#u 


5x3 x g 15*07 4*009 1*65 3*30 0*64 i 104 jl + 4'05#v 1 + 1-23# 


11 x i 12*75 3*749 1*65 j 3*32 ; 0*64 1*00 jl -f 4 , 02#vil + l*21#e 

11 x g 9*72 2*859 1*07 ! 3*30 1 0*05 1*07 jl + 3*96# Jl + 1 *20#i 


4x3 x i 11*05 3*251 1*45 j 2*75 j 0*63 1 1 *36 jl 4 3*66#v l + l*4S#i 


11 x 


8*45 2*485 1*45 2*77 


1*38 1 r3*64#vl+l*45#u 


I 

3x2gx g 6*53 1*921 1*11 2*09 1 0*52 1*05 1 1 4*10#v 1 +1 *90# J 


» x A 


1*620 1*10 ! 2-JO 0*52 


1*00 |l +4-05#v|J+l*87ttu 


In each cue the weight ^»er foot given is the minimum that can be rolled, and a rolling 
margin of 24 per cent, over this must he allow ed. See page 7. 

Each weight per fool is fur the shaft only. Weight of connections, Ac., to be added, 
lieast radii 01 gyration and relative eccent ricity coefficients are printed in prominent type. 
Wesactual eccentric load ; K--relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc = WexK. 

In axial eccentricity coefficients substitute actual value of “ arm of eccentricity " for «. 
and a« respectively. 

For full explanations ef tables, see notes commencing page IDS. 













- ' ' * # 's V V Mf* 

For Stanchion* in Buildings o> Steel Skeleton Construction in Londdt. (see PitH Vl,). 


REDPATH, BROWN & CO., LIMITED. 



-&- 


y COMPOUND STANCHIONS 
i (or STRUTS). 

1 Two Steel Equal Angles Back to Back. 

i_. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference n 

inched - 


HEIGHTS IN FEET. 


8 1 9 10 1 11 , 12 1 13 1 14 ! lo 16 

: ! 1 * : ' I I 


14flfS ! 6 x 12 !ll3 112 [111 !lli 1110 il09 HOT jl*»« jl04 102 jlOO |9S'2!95'993-4 90-9 
14/7S .. |95-0 94-G>>4-1|93'4 92-691 ’T^OO S9‘4 S8-0'8fi‘4 84-«;«3-0!81 ‘0 79-0 76 8j 

l4e S i. 76-876-5:76-];75-0,74-974-2:73-:i,72';»:7i-270'0,08-7,97-205-7041 62 

i i i | - i i i i i 

13.grS 5 x 10 ^J-SOl-O.'Jl^'OO^SfrJ 87-7:so-i-8-l-3S2-3.80-l|77-7,75i267-35S*7r.l 
13/S .. 78* 1 i77*7;77*3 j71i'3 1 73 • 3 ; 74 -1172-8.71 -3GO-7;f>7"8 05 9l63 SGSOoOo'U 

13e S 63*3j03 0’b2-301 9 01 1 ‘GO-2;59 1 1 [57-9,50 6,55-1 53'6j51 -947'841 -6;36'6 

! | * J * j j I I 

12flrS U x 9 82-4!81-8 81-079-978-077-ll7f>-8'73-3 , 71-l:oS-0|05j]55-7;48-141-9^<? 
12/S 09-7 09-2,68-5 67-7 6GG 65-3 G3S.G21 CO-3/8-3 56-248'1 4153G-1 31 

12e S .. 56 G 56-2155 7 55 0 54 *1 53 1 51 -9!50 649 -1,47 "5 45-8 39 S 34 "4 29 -9 2G'& 

i !!i 


lldS 

10/ S 
10fi S 
10dS 


7G-8 76-5!76-]I75-g! 74-9 74 :? 7i!%‘> 71 -^‘70 0.08*7!«7 l 62 

i I > I I I I I 


.. 49-9’49-4!48-8,48-0:47 0;45-9,44 0 43-1:41 438 3 32-2I27-4 

.. 38*0 37*7 37 "2 i 36 G|35*9,35• 1 (34 • 1 ,33 <) 31 \H 29-9 25 ■ 1,21-4 18*\lG-l\l4'l 


Rivets 3-in. diam. at t)-in. pitch. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formula. 1 for stanchions of mild steel hating 
“both ends 6at. M 

Safe loads for the condition of “both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions ami formula 1 , see notes commencing page 10L’ 

•Safe loads printed in italics are for heights greater than 40J). 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN & CO., 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Back to Back. 

Dimensions and Properties. 


LIMITED. 




; | 


-*> 

” # 

1 -r - 1 

! 


t 

\ 


t 


t*x 

W i* !fY i 
■ ‘ 

i * 

i 


\ 

_j 

, * 

i" 

i 

— 1 - - > 


i 

1- f ~ y 


Composed of 
Two 

Equal Angles. 

Weight 
per 
foot 
in lbs. 

Arc i 
m 

square 
inch f. 

Distance 

Ox 

> aches. 

; 

Eadii 

„ _ 

Axis 
Y--Y 

of Gyration. 

1 

| Eccentricity Coefficients. 

1 Axis 

! x-x 

Axis 

Y—Y 

Axis 

X-X 

6 / 6 

xjf 

39 

it)'88 

4-21 

2*33 

i-8i 

1 t (J-947/v 

l+l*29flx 

II 

Xg 

4'J‘ 

14 22 

4 29 

•2-3ii 

1*83 

1 4 0-9677v 

li-l*28flx 

II 

xi 

4<n 

liot) 

4-34 

2-48 

1-84 

1 

1 fis 98/7 v 

1 1 l*28ax 

:> ■> [) 

> ? 

4S* 

13-ST 

3-49 

2 12 

I 1-49 

1 4 i-iia\ 

1 4 l*56l7x 

n 

X g 

41 

11 72 

3-34 

2 10 

! 1*61 

J t 113t7v 

i hl-55 ax 

u 

xi 

33J 

9;>0 

3'38 

2 08 

1 1*52 

1 + 1 1Gtfv 

1 + 1 *65tfx 

4ixli 

X? 

43 

12-38 

31 

1 02 

■ 1*34 

I -« 1 “21/7v 

1 + 1‘747/x 

II 

xg 

3tjJ< 

10-47 

3 • 1H 

1 -90 

| 1*35 

1 + 1-2 477 v 

1 + 1*73<7x 

tl 

xi 

29j 

8-50 

3-21 

1-8S 

| 1*36 

1 4 1-28c7y 

1 + 1*7&7x 

4 x 4 

X? 

38 

10-87 

2 74 

1 73 

! 1*18 

1 4 1 -34<7v 

1 4 1*97 ax 

II 

xfi 

32 

9‘22 

2-lb 

1*70 

! 1*19 

1 4 1-3S77v 

14 l‘9677x 

ti 

x4 


7-50 

2-83 

1 -08 

; 1*20 

1 l-1" 1*271'v 

1 f l*95ffx 

If 

XS 

‘20 

5-72 

2-8S 

1 Gti 

: 1*22 

i 

1 + 1 "40/7 1! 

1 4 1 *93ax 

34 

*2S 

7 97 

2 41 

1 ;»o 

: 1*03 

1 4 1 -.>3'1\ 

1 . 2*2577x 

H 

xi 

• 2 :; 

o-.'iO 

2 43 

1-4S 

i 1*05 

1 4 1 (it \('l\ 

l+2*230x 

it 

X« 

1 7 L 

4'97 

2 30 

1-43 

1*06 

l 1 1 -G5f7v 

1 4 2’2227x 


In each case the weight jler font given is the inmmnuu that can he roiled, and a rolling 
margin of per cent, over this must tv allowed. See page 7. 

Kach weight per f<>oi is for the riveted shaft only, W eight of connections, Ac , to lie added. 

Least radii of gymlion anti relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; K-relative eccentricity coefficient; \\Y=--equivalent concentric 
▼slus* Wc Vf o x K. 

In’axial eccentricity coefficients substitute actual value of "arm of eccentricity” for ax 
and a* respectively. 

Por full explanations of tables, see notes commencing page liWE 


169 










For Stanchion* i.t iiTiUIujg-' i>* Steel Skc .'.wc Con-11 !K.uor. tn i or; doit i..ofc Pari VI. 


REDPATH, BROWN & CO., LIMITED. 





- - r COMPOUND STANCHIONS 

(or STRUTS). 

o » * 

i Two Steel Equal Angles Back to Back. 

— o4 Safe Concentric Loads, in Tons. 

Ends Flat. 


Re foil 1 iu i 
Maik 


9/ K 
9c 8 
\)d 8 
9c S 
9/> 8 


le S 

Id S 
7c .S 
lb 8 


Si/.t. 

n r. 

iiti'iit"' 


IIMil;Ill’s IN FBRT. 


7 ! a 


41-4 1 

3>H ! 


■r J \» 

'V.i <i 

33 9 

32-9 

2(Hi 

2j' i 

21 -9 

21 'I 

17-S 

17-1 


I I ; 

: 37 -7 hit:!. '21 1 I 22 



1S-1 ; N- 
IT) 4 ! 12- 
12‘ti 1 10- 


j 10'1 
i SO 
! 7‘1 


2.1 i 41. 


;2«T>! 
i 22 "3 j 
119-2' 
15*9 | 


I M-S! 

119-9 i 


2S \S j 

«,>•,>■*> i 

— i 

18*7! 


27 S ; 26 \7 27 0 2trK j In 9 / . J '< | 
21 ■»: 20-5 19-1 lo’G I l'J‘7 10V i 
181 < 17 3 HJ*4 14-2jl0‘9 S'H\ 
14-7 ! I4*i 13 3 11-7 i 9-0 7-1 1 


13 7' 130 120 
12-9 ! 12-2 HTT 


2 4 


i 10-31 7-9! j ! 

| 7 9J 0 J | 4' r >\ J-4 i 

Rivets i-tn. tliam at 0 in. pitch. 


The ahoio safe loath are tabulated {oi iat»»»j of • !* n holies- op hut not exceeding lfiO 

Safe loads ate calculated by the MonciicfT Founuhe for . taofldons of mild ateol having 
“ both ends Hat." 

Safe loads foi the conditions oi 11 both ends Hxi-d” a»e identical with tabular loads on the 
heights to left of zigzag line. 

Foi other conditions and formula*, see notes commencing page l!»2 
Safe ’oads printed in italics arc for heights greater than J0D. 
r ’ explanations of properties, &c,, see I’art IV. 


, " tv 

’ irf iJbe&iti,' 
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REDPATH, BROWN & GO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Back to Back. 

Dimensions and Properties. 


P~| i 


s '■< -I 

r/\. * i 


1 

1 

Weight 
per 
foot 
in lbs. 

Area 

In 

square 

inches 

i 

I 

Radii of Gyration. 

Composed of 
Two , 

Equal Angles. 1 

Distance! 

1 • ? a 
niches. 

Axis 

! Axis 

| 

i 



i 

Y- Y 

1 XX 

1 


Eccentricity Coefficients. 


3x3 

X § 

II 

* 4 

II 

x 8 

91 

- A 

ft 

x 1 

2*x2i 

X 4 

fl 

X 8 

91 

x A 

11 

X 1 

21 x 2i x 

II 

X 1 

2 x2 

X 1 

II 

! 

X A 




0*87 

14 1 -76tf v 

1 +2*64#x 

0*89 

1 f 1 S2#v 

1 * 2*62#x 

0-90 

1 4- 1 -89 Uv 

1 4 2*60#x 

0*91 

1 i 1 93#v 

14 2*60 a* 

0*91 

1 4 1 ‘97# v 

1^2*60 a x 

0*73 

1 f 2-I40V 

l + 3*18#x 

0*74 

i i ‘2-2-iav 

1 + 3*16# x 

0*76 

1 »■-2-290V 

1+3*16#* 

0*76 

1 f 2 35#y 

1 t3'16rtx 

0*67 

1+2 51#v 

1 i 3*61#x 

0*68 

l+258#v 

1 + 3*49#x 

0*69 

14 2'8S#y 

1 +3*97#x 

0*60 

1 + 3 00#v 

1 

l+4*01#x 


In each case the weiglvfc per foot givoti is the minimum that can be rolled, and a rolling 
margin of Si per cent over this must be allowed JSee page 7. 

Each weight per font is for the riveted shaft only, b eight of connections, Ac., to be added. 
Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 
We=actual eccentric load; K--relative eccentricity coefficient; \Yc=equivalent concentric 
value; Wc=WexK. , 

In axial eccentricity coefficients substitute actual value of " arm of eccentricity " for <*. 
and a* respectively. 

For fuu explanations of tables, see notes commencing page 102. 
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Par Stain hioias in FJnurisnjjs of St «!•“(■. on Canp'rw.tiftn in London fiee PaH VI.). 



-— 


Reference 

inchesi 


REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Anglfcs Back to Back. 

Short Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Flat. 




20/ T 
20e T 
20d T 

63 \j T 
63e T 
03d T 


The above safe loaus are tabulated for ratios of slenderness up%o, but not exceeding ISO. 
Safe loads are calculated by the Moncrieff Formula; for stanchions of mild steel having 
both ends flat.*' 

Safe loads for the condition of “ both ends fixed ” are identical with tabular loads on the 
-tights to left of zigzag line 

For other conditions and formula*, see notes commencing page 192. 

For explanations of properties, <fec., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. >- C 

Short Legs Outstanding. 

Dimensions and Properties. 


K- -P* — 


Composed of 
Two 
Unequal 
Angles. 


Radii of Gyration. 


. | I IWtUII VI VJIAUUU 

Weight Area litatauce' 

per in - ! . _ 

foot j square . . l i : 

In His ! inches. | | AxU i Axis 


1 

Eccentric 

ity Coefficients. 

Axis 


Axis 

Y-Y 

_ 

X-X 


7 x 3* x $ 

(i > 

it x 4 

<5x4 x & 

it v J? 

0 x 34 x | 
ti v 4 
« X g 

6x3 xg 


I 10 oo 


t-40 ! i*24 

[ 2-21 

14 2*26tf* 

1 140*90f7x 

H,i ; 1-22 

2*22 

1 + 2-360 v 

j 1 f0*90flx 

■1 .">0 

1*20 

; 2-24 

i 

1 t 2*44tfv 

1 4 0-90f7x 

i 

3*98 i 1*51 

i 

; 1*88 

1 4 1 *74<2v 

1 4ll2f2v 

4 03 i 1-40 

I , 

1-90 

141 *80tf v 

1 4 J 12tf x 

3-89 i 

j 

1*28 : 

1-89 

l+2*12flv 

l 4 1 '09tf x 

3 ; 

1*26 j 

191 

1 -l 2*20(7 v 

14 I 'OStfx 

3*99 ; 1*24 

I *91 

l42*28fl\ 

1 4 1 '09f2x 

3-7s i 1*06 

l*S9 

l4 2*66f7v 

l4l*06ax 

3* S3 j 1*04 

1 '91 

1 -1 2*78ttv 

l4l'05tfx 

3-SS , 

■'O' i 

1 92 

1 

t s 2*91rtv j 

l4l05«v 


In each case the wei^htsper foot given i-, the miuinuim that can«be rolled, and a rolling 
margin of ‘ij per cent, over this must be allowed. See page 7. 

Each weight per foot is for the riveted shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We**actual eccentric load , K—relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc^WexK. 

In axial eccentricity coefficients substitute actual value of “ arm of eccentricity" for a i 
and a> respectively. 

For full explanations of tables, see notes commencing page 198. 
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For Stanchions in Building's of Steel Skeleton Construction in London (see Fart'Vl.V 



REDPATH, BROWN <fe CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). * 

Two Steel Unequal Angles Back to Back. 

Short Legs Outstanding. 

Safe Concentric Loads, in Toni. 



Ends Flat. 


Reference 

«" k iLehe?. 


HEIGHTS IN FEET. 


11 12 IS 14 16 16 


YJf T 5x8 

17e T 

17dT i. 

15/ T 6x6 

15e T .. 

15d T 


lie T 4 
11<Z T 



Id T S 
7c T 


The above safe loads are tabulated for ratios of slenderness uy to. but not exceeding 100. 

.... 5?*® calculated by the Moncrieff Formulae for stanchions of mild steel haring 

"both ends flat." * 

Safe loads for the condition of “both ends fixed" are identical with Labnlar loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 102. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, 4c,, see Part IV. 
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REDPA TH, BROWN k CO. f LIMITED. 


4 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. % 

\ 

* 

i 

/7y 

t t - 

t. 

* ** 

- . 

__r_ J 

rx 

r 

IK 

1 

“I 

1 

! 

- V 


Short Legs Outstanding. 
Dimensions and Properties. 


' * * 

X 




Composeil of 
Two 

V nouirtl 
Angles. 

! 

| Weight 
| per 

j foot 

in lbs. 

| 

Area 

in 

square 

1 inches 

t 

i 

i 

Radii of Gyration. 

Eccentricity Coefficients. 

■ Distance 

i Cl 

1 inches. ; 

Axle 

! Axis 

! 

1 

i 

! Axis 


Axis 

1 

1 

1 

1 

i ■ 

i 

Y Y 

i X-X 

1 

! Y—Y 

1 



-X 

■ ) ^ 1 X i! 

37 

i 

10-47 

! 

3-39 ! 

i 

1-60 

j 

1*54 

1 +1 -5<V/v 

l + l*43rt. 

1! X \ 


s-r>o 

3 44 ; 

t 

i -r>s 

! 1*55 

1 -f lf.Irtv 

1 4 1 -43<7. 

" ^ ■! 

SA’t 

6-47 

3‘49 

1 

1*55 

1 ”57 

l + l*65flv 

l4-l-42f7v 

r>\ 3 x g 


9 22 

3 22 

f 

1*13 

I 50 

1-+ 2 *36.7 v 

14 1 -32<7* 

II X ft 

27 

7-50 

3 *20 ' 

1*10 

1 58 

l + 2*46f/ v 

1 -f-1- 

3W7.x 

•» X 1 

21 

5-72 

3-32 j 

1*08 

1 ‘59 

1 + 2*57f2v 

1 + 1* 

:!U/\ 

4 x 3 x $ 

23 

6 50 

2-08 

1*18 

1-24 

1 4 2*14t7v 

l + l-7f>ffx 

» x g 

174 

4-97 

i 

2-73 | 

1 

1*16 

1 -20 

1 + 2‘23^Zv 

14* I ’7oGCx 

3x24x § 

14 

3-84 

1 

1 

2-05 i 

1-00 

0*92 

1 -i 2‘47 <lv 

1 4 

2*43fZx 

" x A 

12 

3-24 ! 

t 

j 

i 

i 

2-08 | 

| 

1 

i 

» 

i 

( 

0-99 

0*92 

14 2 ‘53f7v 

1+2* 

31 ax 


In each ease the weiglilspor foot given is the minimum that can be rolled, and a rolling 
margin of per cent, over this must he allowed. See page 7. 

Kadi weight per foot is fur tlm i ivci ed sluift onlj. Weight of connections, Ac., so he added. 
Least radii ot gyration and i dative rcccntiioilj t oetlicients are printed in prmi inent type. 
We=actual eccentric load , K-id.tiive eccentricity coefficient; Wc-equivalent concentric. 
\alne; Wc-WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity" for a . 
and </. respectively. 

For full explanations of tables, see notes commencing page 192. 
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For Stanchions in Building of Steel Skoletdp CcmsWtton-^jjgiiil^^ Part VI;>.” 


REDPATH, BROWN <fe CO., LIMITED. 





COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Long Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


Size, 
D x B 
inches. 


2 3 


HEIGHTS IN FKKT. 


Bn 


8 9 10 11 



2% U 

! 31 * 14 

> ^ 

25/U 

i 

1 ,? 

25c U 

h 

21/U 

4 v 12 

21c U 

» 

20/ U 

3i x 12 

20e U 

it 

20d U 

M 

63/U 

1 

| 3 * 12 

63c U 

If 

63rfU 

It 


;967;95 ^:»3 *0*tK>-2|86*«>'> -4»j7» -f» 02-450-0|4l '8 35'1 
'8 1 -O’SO ‘4!78 -6|7B*3|73 -«j7< > '^GO f> 54 -0 43 7|.36 '2 SO •4 
i'ofi-2;'65-2;«3 -S 61 -pjfiSl 7j57-2i54 S 44*9 36^hoi \s5'3 


77*8i77*0|75-974-6j72 7;70««8*3p'G(52*6|51743*5 37 ^Si • 


[03• 1102 ‘5 61 -OiOO7,159■ 1 157-405-sjsa 4^1 7|V2-836‘030 7 *n 


73 -572 '4.70■« 09 0|«6 7i04 -0 60 -9|52-2 42-3135 *0 1£9'4 


59-058 -8j57 -«|56 ‘ 1154 -j\ 52■1 |49*fi 43 *5 35 -2I29 1 94 ‘4l 
45*3!447i43-8!427ill 3;397i37-9 33 7 27-^-O 75 i 


08 -9jf>7 '4|65-3 62'6J59 *4 54 -.3 41 -o|32 -sho-G 
56 0 54 -8 53 2 51 *0 48 o 15 5 34 -8j27 -5j22 ’3j 
42-6 41 *8 40 5 39 0 37 1134^27-2,21 -5| I7'4j 

Rivets }-in. diam. at 6-in. pitch.. 


The above safe loads are tabulated for ratios of slenderness up to, hut not exceeding lau. 
Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
" both ends flat." 

Safe loads for the condition of "both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula,, see notes commencing page 192. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, Ac., see Part IV. 
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REDPATH, BROWN A 00., LIMITED. 


COMPOUND STANCHIONS 
* (or STRUTS). 

Two Steel Unequal* Angies Back to Back, x 

Long Legs Outstanding. 

Dimensions and Properties. 


“t— - 
(ft c r-r/v- 


t _ __ | 


Composed of 

TWO 

Unequal 

Angles. 



Weight 
per 
foot 
in lbs. 

Area 

in 

Distance 

Radii of Gyration. 

l 

Eccentricity Coefficients. 

square 

inches. 

inches. 

Axis 

Axis 

Axis 

Axis 




Y—Y 

X-X 

■Aft 

X-X 

50 .J 

14-62 

i 

i 

t 

2*64 

3 *11 

0*90 

! 

1 +O-OUflv 

1 +3*24*lx 

43 

12-34 

2-69 

3-38 

0*91 

l+0-61tfv 

11 3*22tfx 

35 

1000 

2-74 

3-35 

0*92 

i + 0(>2rt\ 

1 +3*20^x 

404 

11-72 

2 98 

2-76 

1*12 

l+0-79<2v 

1 + 2‘37tf x 

33 

9-50 

303 

2*73 

1*13 

i +o-8iav 

1 t 2*36«x 

38 £ 

1110 

2-63 

2-83 

0*94 

1 i-0-75 fl!v 

1 + 2‘93#x 

314 

9 00 

2-68 

2-81 

0*96 

l+0-76tfv 

l + 2*91fZx 

24 

6-85 

2-73 

2-77 

0*97 

l 4 0-78 #y 

l+2*90ax 

364 

10-47 

2-27 

2-92 

0*77 

14 0-71«y 

1 + 3’80flx 

294 

8-50 

2-32 

2-89 

0*78 

1 + 0'72«y 

1 4 3*76 ax 

23 

6 47 

2-37 

2-86 

0*79 

l+0-73av 

l~3*74dtx 


In each case the weight pe^ foot given is the minimum that can be rolled, and a rolling 
margin of 8} per cent, over this must be allowed. See page 7. 

Bach weight per foot is for the riveted shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We * actual eccentric load ; K=relative eccentricity coefficient; Wc= equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity” for a» 
and a. respectively. 

For full explanations of tables, see notes commencing page 198, 












RM*w 


For Stanchions io Buildings of Steel Skeleton Construction In 


REDPATH, BROWN & CO., LIMITED. 



B — — —*i 


Reference 

Mark. 

Sice, 

D xB 
inches. 

17/U 

4 x 10 

17e U 

II 

17dU 

!• 

15/U 

3 x 10 

15e U 

n 

15dU 

it 

lie U 

3x8 

lid U 

M 

7dU 

24 x 6 

7c U 

» 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Long Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


HEIGHTS IN FEET. 


2 3 


5 6 



12 I 13 I 14 


54-353-1 



43-042-6 


49 -4 48-5 47 *1146*4143 3|40 



21 


The above safe loads are tabulated for ratios of slenderness up to. but not exceeding ISO. 
Safe loads are calculated by the Monciieff Formula for stanchions of mild steel having 
"both ends flat. 1 * 

Safe loads for the condition of " both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulie, see notes commencing page 182. 

Safe loads printed In italics are for heights greater than 40D. 

For explanations of properties, 4c., see Part IV. 
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w *< ‘ ls**» . 

RtfDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS 

* (or STRUTS). -r-4- m r 

ctt > ex 

Two Steel Unequal* Angles Back to Back. x ^~ -r - 1 -4 -l 


Long Legs Outstanding. 
Dimensions and Properties. 


flu. j 

*. _l_ I 

V 


It X 4 
II X I 

5x3 x g 
•i x 4 

.. x g 

4x3 x 4 

N x | 

3x24 x § 
n x A 


Weight Area Distance 

per in e 

foot square inp ,f 
in lbs. inches. incnes Axis 

y —y 


Radii of Qyration. Eccentricity Coefficients. 




i+i’0iav 1 + 2 * 1 6 a x 
l + i-osar i + 2*i6rtx 
l + l*06aY 1 1 2*14^7v 

1+O-890V 1+3 *4(kZx 
1+0-9UZV l+2*99tfx 
1+0-93 «y i+2*97tfx 

l + l-23tfv 1+3 *41fl'x 
1+ 1-260! v 1+3*4(tox 

l + l*730v 1 + 3*37«x 
l + l*76flv l + 3*35flx 


In each case the weight pei* foot, given is the minimum that can be rolled, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Each weight per foot is for the riveted shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We =* actual eccentric load; K=relative eccentricity coefficients; Wc=equivalent concentric 
value; Wo=WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity” for a* 
and a* respectively. 

For full explanations of tables, see notes commencing page 192. 













■■ '-’r; 






— t B 




Refer¬ 

ence 

Mark. 

Size, 

D x B 
inches. 

14p V 

10i x8i 

1 14/V 

10 X II 

14e V 

m x n 

13</V 

9 x 74 

13/V 

8{j x n 

13e V 

x M 

120 V 

8A-x«8 

12/V 

74* * „ 

12e V 

7/1! X U 



7" ■ 

0 0 
oo_ 

.00 

■ ! oo 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

i 

Safe Concentric Loads, in Tons. 

Ends Flat. 


HEIGHTS IN FEET. 

8 I 10 I 11 1 12 I 13 I 14 I 15 I 16 ! 17 I 18 1 19 20 



t.^ * 


4 Jsdfe 


■O O ;0 0 
oo ,;oo 


^ o t © 

o :• o 


The angles forming stanchions 
or struts of this class are usually 
secured together with batten 
plates spaced alternately at 
right angles to each other. 

Sec opposite page for conven¬ 
tional spacing and proportions. 


For 6-in. and 5-in. 
angles. 


For 4j-in. to 2-in. 
angles. 


The above safe load* arc tabulated lor ratios ol slenderness up to, but not exceeding 160. 

8afe loads are calculated by the Moncrleff Formulae for stanchions of mild steel having “ both ends flat " 

Safe loads for the condition of " both ends fixed" are identical wlt\i tabular loads on the heights to left of zigzag line. 
For other conditions and formulae, see notes commencing page 192. 

For explanations of properties, Ac., see Fart IV. . i 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Ang-les Battened. 

Dimensions and Properties. 




Composed of 
Two 
Equal 
Angles. 


6 x6 x§ 
m x| 
•i x J 

5 x5 x£ 

ii x| 
t» x j 

•• xf 
•i xi 


Weight Ares 

per in 

foot square 

in lbs. inches. 


Thickness 

of 

Batten 

Plates. 

Inch. 




Radii of Gyration. 

Eccentricity Coefficients. 

Axis 

Axis 

Axis 

Axis 

V-V 

U-U 

V-V 

U-U 

2*28 

3-23 

l+0'82tfv 

14 0‘50flu 

2*30 

3'09 

l+0*81tfv 

1+O'520u 

2*32 

2*95 

l+0*79<Zv 

1 + O'550u 

1*88 

2-83 

1 + l'00a v 

l + 0'56#u 

1*89 

2 69 

1 +0*98#v 

l + 0*59fifo 

1*92 

2-55 

1 + 0’9&Zv 

1 + 0'63flu 

1*69 

2-63 

l + l*12tf v 

1 + 0'60#u 

1*70 

2'49 

l+l*10av 

1 + 0'64#u 

1*72 

2-35 

1+1*07 a v 

l+0'69ao 


Con vbntiona i, Maximum Spacing and Minimum Proportions ok Batten Plates for 
Concentric Loadino (Am. Ity. Engineering and Maintenance of Way Assoc.). 


Mwlnuim centres of end rivets of batten plates = k inches. 

.... , , (10 times b the width of one leg in inches. 

h ar the leaser value of -J jq times t the angle thickness in inches. 

Minimum width of batten plates = g inches. 

.. . . / b the width of one leg, or c the horizontal centres of rivets, or the 

g = the greater value of [ least suitable for 2 rivets, in inches. 

Rivet diameter = 9 inch for angles f, ft, i, and | inch thick. 

ii ii — J ii n # ii A inch thick. 

w m «i ii n ii i and A inch thick. 


In mob «n tbe weight per foot given D the minimum tbnt can be rolled, end e railing margin of I) parent, ever 

tbte mnet be allowed. Bee page 7. _ . . „ 

1^4 weight per lent U for the abaft only* Weight el batten platee, rivet* baae, Ac., to be added, 
bant rami of gyration and relative eocentrlolty ooefflelenta are printed in prominent type. 

Wemaetval eccentric load; X=relative eocentrtclty coefficient; Wc=*qul valent oonoentrlc value; WeoWexK. 

In eccentricity coefficient* aubeUtnte actual value of “ arm of eeeeatrlolty" far flv and An reapeatlvely. 

For fall explanation of tablae, eoo noma e o mm o n o lng page 192. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equafl Angles Battened. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


HEIGHTS IN FEET. 



Reference 

Mark. 

Size, 

D x B 
inches. 


V 

7g *5U 

11/ 

V 

7J x ii 

lie 

V 

Ojj X ii 

lid 

V 

«A> ■■ 

w 

V 

r.,V * 

10c 

V 

9A x ii 

10ti 

V 

H ■ » 

9/ 

V 

H '4i 

9e 

V 

5£ v „ 

9 d 

V 

5 A X 

9c 

V 

X 11 

9 b 

V 

4fgx ■ 

7c 

V 

4^x3W 

7 d 

V 

4 A X „ 

7c 

V 

4§ x it 

7 b 

v 

4£ x ii 

6 r 

V 

4* x 3A 

6 b 

V 

3j x ii 

56 

V 

3 t V- 2g 

5a 

V 

3 A '< " 



For sketch, see page 180. 


The above safe lo&us are tabulated lor ratio*) of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the MoncnefT Formula? for stanchions of mild steel having “ both ends flM." 

Safe loads for the eondl tlon of “ both ends fixed ’* are identical with tabular loads on the heights to left of zigzag line. 
For other conditions and formula*, see notes commencing page 192. 

Safe loads printed in italics are for heights greater than 40B. 

For exp.aoatione of properties, Ac., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 

. 1 7u»| . 

(or STRUTS). 

\\~ T /ft 'v 

Two Steel Equal* Angles Battened. 

V V " V 

Dimensions and Properties. 

u 


nposed of 
Two 


Equal 

Angles. 


4 x4 


3£x3* 


3 x3 


M X 

.. X* 
h x i 

2* x 2i x 4 
« x | 

•• ** 
n X i 

2Jx2ix* 

H X £ 



Weight I Area <>f Gyration. 

Batten 



SS a* 



Axis 

U-U 





Eccentricity Coefficients. 


Axis 
D—U 


l + 0‘64#u 
1 +0'69flo 
l + 0*74#u 

i+o-8iau 

1+0*7400 
1+O-810U 
1+O*890u 

i+o-8iau 

1+O*890u 
1 + 0 ‘990u 
l + l’01«u 
1 + lllflu 

1+O990U 
l + lllflc 
1+1140U 
1 +1 ‘280u 

l + l*2*20u 
l + l*370c 

1 + 1 *480l 
1 + l*54«i 


l + l*280v 

1 + l*260v 

l + l*220v 

i + l*190v 

1 + l*470v 
l + l*430v 
l + l*38flv 

1 +l*760v 
l + l*7(tov 
l + l*640v 

1 +l*61av 
l+l*6O0v 

l+2*120v 

l+2*02rtv 

l+l*97«v 
1 +l‘940v 

1 + 2*22flv 

l+2*20flv 

1 + 2*560v 
1 + 2‘49#v 


For conventional epaoiug and proportions, see page 181. 


la east eass tbs walgbt per foot given la the minimum that ean btnUid,tnd .rolling margin of 21 per Mat ow 
this Bast b# allowed. 8m page 7. 

■aeb weight per font U for the abaft only. Weight of batten plates, rivets, base, *c.. to be added. 

Least radii of gyration aad relative eccentricity ooettdenlt are printed la prominent type. 

W f S itoal eccentric losd; K=> relative aocentrlelty ooeflMcut; Wa;s*qjl valent concentric value; WenWexlC. 
la aaial eooeatriett? eeatteiceita anbstitnte aetnal valve of "am of eeeertricity ' for Sv aad flo respectively, 
for fan explanations of tsblss see notsa commencing page 192. 
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REDPATH, BROWN & CO., 

LIMITED. 


STANCHIONS (or STRUTS). 

- r/-M f 

i 

"1 

* Steel Tees. 

'<7y j 

i 

Dimensions and Properties. 

Y-E2±=t- 
i ! 

1 **- - ex—a| 

xi 

— Y 


Radii of Gyration. Eccentricity Coefficient*. 

Size, W £* ht A ™ Distance- 

B X D X t J?** annarB ®* 

imsh " t ' in 11m. inches. ^xi* Axis Axis Axis 


6x4x4 16-22 4-771 3 03 1*34 1‘18 1 + 1-660V l + 2*890x 


6x3x4 14-63 4-272 2*32 1*42 0*78 1 + 1-480* l+3*760x 


.. xg 11-08 3-260 2-37 1*40 0*79 1 + 1*530* l + 3'750x 


6 x 4 x 4 14-51 4-268 2*95 1*08 1 16 1 + 2*130* 1+2180* 

.. xg 11-07 3-257 3 00 1*06 1*17 1+2*210* 1+2190X 


5 x 3 x 4 12 79 3-762 2*26 1 15 0*82 1 + 1-870* l+3*370x 


.. xg 9-78 2-875 2-31 1 13 0*83 1 + 1*940* l+3*370x 

4x6x4 14-50 4 '264 3*47 0*78 1 56 1 + 3*310* 1 +143 0x 

. xg 11-06 3-253 3*53 0*76 1'54 1 + 3*460* 1 + 1480X 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 per cent, over this must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficient* substitute actual value of "aim of eccentricity”for ar 
and a* r^Mctirdy. 

For fall explanations of tables, see notea commencing page 1M. 
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REDPATH, BROWN <fc CO., LIMITED. 



-D— 

• 

% 

* 

STANCHIONS (or STRUTS). 

-7»t I 

Steel Tees. 


Safe Concentri6 Loads, in Tons. 

1 

Ends Flat. 


Reference 

Mark. 


Size, 

B x I) x t 
inches. 


H RIGHTS IN FEET. 


9 

10 

13-6 

no 

10-0 

8-1 

12-4 

10*0 




The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. 

Safe loads are calculated by the Moncrieff Formulas for stanchions of mild steel haring 
"both ends flat.” 

Safe loads for the condition of "both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 102. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, dee., see Fart IV. 





















KEDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Tees. 

Dimensions ancl Properties. 


Size, 

BxD xt 

Inches. 


' X' « 

„ /7 lt V ax 

r-i -1 n 1 


j- e*- >j 
xl 


Weight 
per 
foot 
in lbs. 


Area Distance 

as 


Radii of Gyration. 


Axis 

X-X 



Eccentricity Coefficients. 


Axis 


4 x4 x$ 

12-78 

3-768 

2-84 

0*83 

1-20 

1 + 2*9O0y 

1 + 1-980X 

n X| 

9-77 

2-872 

2-89 

0*81 

1-21 

1 + 3*O20v 

1 x 1 -980x 

4 x8 x4 

1108 

3-260 

218 

0-89 

0*85 

1 ^ 2-51flv 

l+3*Ol0x 

H X| 

8-49 

2*498 

2-23 

0-87 

0*86 

1 H 2-61«v 

l+3*OO0x 

8& x 3^ x \ 

1108 

i 

3-258 

2-46 

i 

0*73 

1-04 

l+3*26tfv 

1+2-270X 

n xg 

8-49 

2-496 

2-51 

0*71 

1-05 

l+8*4l0v 

1+2-270X 

8 x8 xg 

9 38 

2760 

1 

2-08 

0*63 

0-88 

1+3-710V 

1+2-6j0x 

N Xg 

7-21 

2 121 

213 


0-89 

1+3*900 v 

l+2 650x 

2g x 2g x g 

6*92 

1 741 

1-75 

1 

0*52 

0-74 

l+4*6l0v 

1+3170X 

hs 

X 

a 

4-07 

1197 

1 

1-80 

0*50 

0-76 

l+4*960 v 

1+3190X 

1 

In each ease the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 per cent, over tlnB must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

AVe=actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent conoeatric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of "am of eccentricity" for a » 
and a* respectively. 

For full explanations of tables, see notes commencing page 19S. 













For Stanchions in Btdldhtrs el Steel Skeletal'{^Maint&hM In ItiedM (see ’Pert VtJj 


REDPATH, BROWN <fc CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric "Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


23 X 
22 X 
21 X 
20 X 
19 X 
18 X 
17 X 


Size, 

D 

inches. 


HEIGHTS IN FEET. 



The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the MoncriefF Formulae for stanchions of mild steel, having 
“ both ends flat." 

Safe loads for the condition of “ both ends fixed " are identified with tabular loads on the 
heights to kft of zigzag line. 

For other conditions and formulae, see notes commencing page 102 
i For explanations of properties, &c., see Part IV. 


















































REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Dimensions and Properties. 




Diameter 

in 

Inches. 


Weight 




384-6 

353-2 

323-2 

294-5 

267-1 

241*0 

216-3 

193-0 

170-9 

150-3 


square 

inches. 


113100 
103-870 
95 033 
86-590 
78-640 
70-882 
63 617 
56-745 
50-265 
44*179 


Badins 

of 

Gyration. 


3-000 

2-875 

2-750 

2-625 

2-500 

2*375 

2-250 

2125 

2000 

1*875 


Eccentricity Coefficients. 


Semi-diameter. GanMal - 


1+0*67# 
1 + 0-70# 
1+0*73# 
1+0*76# 
1+0-80# 
1+0*84# 
1+0*89# 
1+0-94# 
1 + 1 * 00 # 
1 + 107# 



Slabs of the undernotkd widths and thicknesses ark stocked in lengths of 

ABOUT IS FEET. 



i Width and 

Suitable 

Thickness. 

for 

Inches. 

Diameters. 

18 x 4 

10 to 8 inches. 

16 X 8} 

8 to 7 it 

14 X 3 

7 to 6 « 

12 X 24 

0 to 5 it 


Width and 
Thickness. 
Inches. 


10 X 2 
9X1} 
8 X 1* 


Suitable 

for 

Diameters. 


to 4 Inches. 


4 to 31 
8} to 2} 



▲bore sizes are for concentric loading. 

Special calculation, are necessary for the design of slab cap plates supporting eccentric 
loads. Bee Part IT. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 24 per cent, over this must be allowed. See page 7. .. 

Each weight per foot Is for the shaft only. Weight of base, dtc., to be added. 

We«actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent conoentric 
value; Wc*»WexK. 

In axial eccentricity coefficients substitute actual value of 'arm of eccentricity" for a. 

For fall explanations of tables, see notes commencing page 191 























For Stanchions in Buildings of Steel Skeleton CoaetmOtiotk in t.onrkm (sec". Part VI.). J 


EEDPATH, BROWN & CO., LIMITED. 


-D — 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric ILoads, in Tons. 

Ends Flat. 


Reference 

Mark. 


13 X 
12 X 
11 X 
10 X 
9 X 
8 X 
7 X 
6 X 
5 X 
4 X 


Size, 

D 

inches. 



HEIGHTS IN FEET. 


6 8 10 11 12 13 14 IS 16 18 20 22 


6 155 125 103 
5 115 931 
5 83-467'6 
97*4 84-9 74-6 58-9 
90-6 77-266-5 58-050-9 
98-7192-7 185 31 70-7 59 4 50-6 43‘7 38*0 
3-444*1 37-131-6 
•9131-325-9 
16-9 

12-71 



The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formula for stanchions of mild steel having 
“ both ends flat.” 

Safe loads for the condition of “both ends fixed” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 192. 

For explanation of properties, & c., see Part IV. 
















































REDPATH, BROWN & CO., 

LIMITED. 


STANCHIONS (or COLUMNS). 



Solid Round Steel. 

1- - 

- -j 

Dimensions And Properties. 

a X. 

E dL 



Diameter 

in 

Inches. 


Weight 




80-78 
66-76 
64 07 
42-72 
32 71 
24 03 
16*69 


Area 

in 

square 

inches. 


38-485 
33183 
28-274 
23-768 
19 635 
16-904 
12-660 
9-621 
7-069 
4-909 


Radius 

of 

Gyration. 



1-375 

1-250 

li25 

1000 

0-875 

0-750 

0-625 


Eccentricity Coefficients. 

f- 

For 

Semi-diameter. 

General. 

5 

1 + 1-1521 

5 

1 + 1-232* 

5 

1 + 1-342* 

5 

1 +1-4621 

5 

1 + 1-602* 

5 

1 + 1-782* 

5 

1 + 2-002* 

5 

1 -i 2 -292* 

5 

1+2 072* 

5 

14 3-202* 


Slabs op tub undernotbd widths and thicknesses abb stocked in lengths op 

ABOUT 12 PEBT. 


Width and 
Thickness. 
Inches. 



Suitable 

for 

Diameters. 

Width and 
Thickness. 
Inches. 

10 to 8 inches. 

8 h 7 H 

7 H 6 .. 

6 .. 5 .. 

10 x 2 

9 x 1£ 

8 x 1£ 


Suitable 

for 

Diameters. 



12 x 2i 


Above sizes are for concentric loading. 

Special calculations are necessary for the design of slab cap plates supporting eccentric 
loads. See Part IV. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2} per cent, ovei this must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of base, Ac., to be added. 

We-ac.tual eccentric load; K a relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc= WexK. 

In axial eccentricity coefficients substitute actual value of “ arm of eccentricity ’ for a. 

For full explanations of tables, see notes commencing page 192. 
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For SUncbiotM in Buildtafs of Stool Skrteton Contraction is London f*e«F*rt VL). 


REDPATH, BROWN A CO. f LIMITED. 


PART II. 


Explanations of the Tables. 

Paso* 122 to 191 inclusive. 


Part IL 


Arrangement. 


Compound! 

Stanchions 


See Part IV. for general formulsB, explanations of 
properties, Ac. 

All the tables in this part relate to simple and com¬ 
pound sections, as stanchions, struts or columns. 

The arrangement is similar to that of Part I., pre¬ 
cedence being given to the typeB of stanchions igOBt 
frequently used. 

A full range of plate thicknesses is given for each joist 
and channel compound stanchion. 

Jn a series of superimposed stanchions it is convenient 
and economical to retain the same section of joist or 
channel throughout, varying the plate areas only, in 
accordance with the loads. 


The tables afford a ready means of selecting suitable 
types for this purpose. 

Latticed The tabulated safe loads for each latticed stanchion 

assume efficient bracing between the individual members 
composing the shaft. 

Conventional minimum, proportions of lattice bars and 
batten plates for concentric loading are indicated on the. 
tabled. Practical considerations will frequently cause the 
minimum proportions (especially of* batten plates) to be 
increased considerably. 

The conventional minimum proportions are not 
applicable to stanchions under “ Intentionally ” 
eccentric loading. 


■V' . 
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REDPATH, BROWN & CO., LIMITED. 


Certain 4 formulas for the desigh of lattice bars are 
noticed in Part IV. 

In structural sted! work applied to buildings, angle An*lo and Tee 
and tee stanchions or struts are usually the compression 
members of lattice girders or roof trusses. 

The tabulated safe loads for the condition of “both 
ends flat ” are generally applicable to such members, unless 
each end connection consists of one bolt or one rivet only. 

In the latter case refer to the condition of “ both ends 
ro^nd,” page 199. 

Solid round steel stanchions or columns are most useful 
in positions where considerations of space are of primary 
importance. For a given load the possible minimum of 
overall dimensions is attainable with this type. 

Particular care should be taken to ensure concentric 
loading on solid round steel stanchions, as the effect of 
eccentricity is relatively very great. 

Various types of stanchions, with suitable designs for Detail*, 
bases, caps and connections, are illustrated in Part V. 

All dimensions are stated in inches and all properties Dimension* 

, .. and Properties. 

in inch units. 

D = depth, B = breadth, and t = thickness. Overall Sum 

The composition of compound stanchions is described in Composition, 
the first columns of the right hand pages in the same 
manner as in Part I. * 

When the plating on each flange exceeds { of an inch, Pjffi. 

two or more plates may be used to form the total thick¬ 
ness required. 


OUmCDlODB I 

Stmt*. 


Solid Round*. 
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RKDPATH, BROWN & CO., LIMITED. 


Rivot Pitch. 


Weights per 
foot. 


Anns. 


Radii of 
Gyration. 


The Standard rivet pitch for compound stanchions is 6 
inches, the diameter being | inch or £ inch as indicated 
on the tables. t 

Each weight per foot in lbs. of oompound plated 
stanchions, and of double angles back to back, includes an 
allowance for rivet heads at standard pitch. 

Each weight per foot in lbs. is that of the plain or 
riveted shaft only. The weight of base, eap, connections, 
lattice bracing, batten plates, extra rivets, <kc., requires to 
be added in estimating the total weight of a oomplete 
stanchion. 

Each area in square inches is the superficial area of a 
cross section at right angles to the longitudinal axis. 

Least and greatest radii of gyration are tabulated for 
each stanchion. 

The least radius of gyration is invariably printed in 
prominent type. 

For each joist and channel and stanchions compounded 
of these—excepting No. 24 L, page 137, and Nos. 32 M 
to 29 M inclusive, page 149—the least radius of gyration 
is about “Axis Y—Y” passing through the centre of 
gravity of the figure and parallel to the web or webs. 
The greatest radius of gyration for each of these sections 
is about “Axis X—X" passing through the centre ol 
gravity of the figure and parallel to the flanges. 

The converse applies to Nos. 24 L* and 32 M to 29 M 
noted above. 

The tabulated radii of gyration for each teo and tco- 
shaped stanchion formed of two angles back to back are 
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also about central axes, but the least radius may be about 
“Axis Y—Y” parallel to the stalk, or about “Axis nrat,on ‘ 

X—X ” parallel to table, depending upon the dimen¬ 
sions of the section. 

For each simple or latticed angle stanchion, the least 
radius of gyration is about the major “ Axis Y—Y ” of 
the inertia ellipse. The greatest radius for each of these 
sections is about the minor “Axis U—U” of the inertia 
ellipse. 

For solid round steel stanchions, all radii of gyration 
about central axes are identical. 

No deduction is made for rivet holes in the calculation Wm Holes, 
of radii of gyration of compound sections. 

The tabulated safe loads are without exception relative Tabular Load*, 
to the least radius of gyration. 

Dimension “ d ” in the tables of compound stanchions, Dimonaiou 
pages 136 to 149, and pages 154 to 159, is the spacing of 
the component joists or channels upon which the 
tabulated properties are based. 

Any increase or decrease of “ d ” will therefore 
increase or decrease the radius of gyration about “ Axis 
Y—Y,” and with the exception of No. 24 L, page 137, and 
Nos. 32 M to 29 M, page 149, will also increase or 
decrease the tabulated safe loads. 

The maximum increase of safe load is reached when 
“Axis X—X M becomes the axis of least radius, safe loads 
relative to this axis being constant for all values of “ d.” 

The tabulated safe loads for No. 24 L and Nos. 32 M 
to 29 M are the maximum for these sections and will be 
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Coneontrie 

Loading. 


Ratio of 
SiendorncM. 


Uniting 

Height*. 


Italic*. 


decreased when “ Axis Y—Y ” becomes the axis of least 
radius. 

Each tabular load is described as “safe concentric.” 

This implies that the centre of application of the load 
or system of loading is, so far as practically possible, 
coincident with the central vertical axis of the stanchion, 
or, in other words, that there is no intentional eccentricity 
of loading. 

If the height of a stanchion is divided by its least 
radius of gyration in the same unit dimension (both 
generally expressed in inches) the quotient is termed the 
“ ratio of slenderness.” 

1 = height of stanchion in inches. 

k = least radius of gyration in inches 

2 = ratio of slenderness. 

k 

In the tables the nearest even height of a stanchion 
not exceeding that for which the “ ratio of slenderness ” 
is equal to 160 is taken as the limiting height for which 
a safe load is given. 

Some authorities prefer to limit the height of a 
stanchion to the lesser of the two values: 

(1) 160 times the least radius of gyration. 

(2) 40 times the least overall dimension D or B. 

Frequently limit (2) gives a lower height than 

limit (1). 

For this reason safe loads on all heights greater than 
the limiting height by (2) are printed in italics in the 
tables. 
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After careful consideration the stanchion formula: 

Formula. 

deduced * by Mr. J. Mitchell Moncrieff, M.Inst.C.E., 
M.Amer.Soc.C.E., Newcastle-on-Tyne, have been adopted 
for this book. * 

Mokorixff Working Formula 


For Stanchions of Mild Steel under Concentric 
Loading having— 

Both ends round. 



Both ends fixed for all values of — and 

k 

Both ends flat for values of - not exceeding 106-9. 




Both ends flat for values of 7 exceeding 106'9. 

k 


1 /21-4x( 

- =200 / ——- 
k v 5 - 6f 


x 0*4 



1 = height of Btanchion in inches, 
k = radius of gyration in inches. 

■7 = ratio of slenderness, 
k 

f * average allowable load or working compressive 
stress per square inch of sectional area in 
tons per square inch. 

The tabular safe loads are by Formulae (2) and (3) 
for the condition of “ both ends flat.** 
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Carve (1). Round Ended Stanchions. Variation of Unital Stresses for Ratios of-j from 0 to 200. 

Curve (2). Fixed Ended Stanchions. Variation of Unital Stresses for Ratios of y from 0 to 400. 

Curve (3)^ Flat Ended Stanchions. Variation of Unital Stresses for Ratios of £ from 0 to 400. 
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Working Stresses, in Tons, per square inch of Section for Stanchions 
of Mild Steel under Concentric Loading by Moncrieff Formula. 




6-38 

6-36 6‘86 
6-33 6-25 
6-30 6-16 
6*28 6 0S 



( 2 ) - 
( 2 ) ( 8 ) - 


■ Working Stresses for "both ends round” by Formula (11 

° it t. .it. _A_J ■■ 


II 

II 

II 

II 

II 

It 

It 

II 

II 


"both ends fixed" 
"both ends flat" 

"both ends flat" 
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n 


Stanchions. 


Moncrieff Formulae. 


ALIGNMENT CHART I. 


Lay transparent straight edge across scales— 



(a) At height in feet on scale L. n 

(b) ii radius of gyration on Beale k. 

(c) Read sale stress on scale f. 


10FH 

( 7 ^ 




k 


Inches 


a 


12 L 
k 


12 L 
k 



f 

Tons per s q. inch 
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Stanchions. 

a 


Moncrieff Formulae. 

ALIGNMENT CHART II. 


Lay transparent straight edge across Beales— 



f 

Tons per sq inch 


(af At safe stress on scale f. 

(6) H area on scale A. 

(c) Read total safe load on scale W. 



w 


TONS 



A 

SQ. INCHES 



Formdbif The following notes, pages 202, 203, and 204, are 

extracted from or based directly on Mr. MoncriefFs paper 
(see Proceedings Amer. Soc. C.E., ypL XXVI., 1900). 

The underlying principles upon whioh the reasoning 
is based arc:— 

(1) that a perfectly centred column of perfect material 

and straightness is an ideal conception seldom or 
never realised in practice, and 

(2) that the various disturbing influences are practi¬ 

cally all capable, as regards their ultimate effect, 
of being represented by an equivalent eccentricity 
of loading. 

A careful study of no less than 1789 reliable tests of 
columns was undertaken to determine “ the value to be 
assigned to the equivalent eccentricity applicable to the 
ca£e of columns under apparently central loading.” 

The important result of this analysis is that the Mon- 
crieff Formula) include an “equivalent eccentricity’ 1 
factor to allow for the inherent but practically unobserv¬ 
able defects of the practical column, apart altogether from 
considerations of intentional eccentricity, treated later in 
these notes. 


Facto** of Other special features of the Moncrieff Formulas are j 

S *** t5r ‘ that, in preference to the usual method of stanchion 

design with regard to ultimate strength alone, they 
ensure:— 

(1) that prescribed maximum allowable fibre stresses 
will not be exceeded under the working load. 
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This condition is complied with by the adoption g«gor» of 
of a reasonable maximum value for the extreme 
fibre compressive stress, and 

(2) that in addition a sufficient margin against failure 
by “ elastic instability ” is provided in stanchions 
of longer lengths. The latter coefficient of 
safety is applied directly to the Modulus of 
Elasticity of the material. 

It is important to note that while the factor of safety 
against ultimate strength retains a constant value, the use 
of the additional coefficient of safety against instability in 
the foregoing manner has an inappreciable influence on the 
results of the formulae when applied to short columns, but 
a gradually increasing effect as the height of the column 
is increased. 

Mr. Moncrieffs theory is founded on the elementary gonaa fenof 
column having “ both ends round.” 

With regard to the condition of 11 both ends fixed ” he 
states: “ In actual practice the true * fixed-ended ’ column 
rarely if ever exists. It is difficult, even in experiments 
in a testing machine, to comply with the conditions 
necessary to ensure absolute fixity of cuds, and in ordinary 
construction the difficulty is increased greatly.” 

In building practice the term “both ends fixed” may, “Bothrads 
with advantage, be entirely discarded in favour of the term 
“ both ends fiat.” 

• 

Prior to Mr. Moncrieffs investigations no attempt had 
been made to arrive at a rational basis for the strength 
of flat-ended columns, although the greater number of tests 
of columns had been made with thiB class of end bearing. 
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“ Intentional eccentricity ” occurs when the perpen¬ 
dicular distance from the centre of application of a load 
or system of loading to either or both “ principal axes ” of 
the stanchion is a quantity measurable by ordinary 
practical methods. 

In these notes by “eccentricity" will now be understood 
“ intentional eccentricity ” as “ accidental eccentricity ” is 
not considered further. 

The measurable distance referred to above is termed 
the “ arm of eccentricity ” and is expressed in inches. 

The “principal axes” are “the axis of least radius” 
and “the axis of greatest radius.” 

Loading is said to be “eccentric about the axis” to 
which the “ arm of eccentricity ” is perpendicular. 

The tabular eccentricity coefficients are derived from 
the general formulae for eccentric loading, for which see 
Part IV. 

For each stanchion, eccentricity coefficients relative bo 
both of the “principal axes” of the section are given. 

The eccentricity coefficients relative to the “axis of 
least radius ” are printed in prominent type in the tables. 

The coefficients in the tables under headings “Axis 
Y—Y,” “ Axis V—V ” and “ Axis U—U ” are respectively 
relative to these “principal axes” and may be termed 
“axial coefficients.’^ 

To complete the “axial coefficients” it is only necessary 
to substitute for CLr, CL *. CLr, or CLv, the actual value in 
inches of the “ arm of eccentricity.” 


Intentional 

Eccentricity. 


Eccentricity 

(general). 


Ann of 
Eccentricity. 


Principal Axes. 


Loading. 


Eccentric 

Loading. 


Prominent 

Typo. 


Axial 

Coefficients. 
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Coefficients. 


Channel 

Coefficients. 


Aovls and Too 
Coefficient*. 


Web and 
Fla nalb 
C o ef fi cients. 


The “ axial coefficients ” are of general application for 
any degree of eccentricity, care being taken to‘select the 
coefficient having the same reference letters as the axis 
about which the loading is eccentric. 

Special note may be made of the “ axial coefficients ” 
for each channel stanchion, pages 150 to 153. 

As “Axis Y—Y” for this type is not an axis of 
symmetry, it is necessary to consider on which side of 
this axis the eccentric loading is placed. 

When the “arm of eccentricity” is measured in the 
same direction as dimension Or use coefficient “Axis 
Y—Y 6Jt.” and conversely when the centre of application 
of the load is on the other side of “Axis Y—Y” use 
coefficient “Axis Y—Y C».” 

For each angle, tee and tee shaped stanchion the 
“axial coefficients” relative to the assymmetrical axes 
Y—V, U—U, and X—X, take into account the 
perpendicular distance 6*. or Ox to the extreme fibre 
of the section irrespective of the side of the axis on which 
the loading occurs. The worst case is thus provided for. 

In addition to the “axial coefficients” for each joist 
and channel, and for each stanchion compounded of either 
of these sections, there are two coefficients for Bpeclal 
conditions of eccentric loading, viz.:—“ Web ” and 
“Flange,” respectively relative to “Axis Y—Y” and 
“ Axis X—X.” 

^ * 

These are applicable when the “ arm of eccentricity ” is 
identical with the perpendicular distance from “Axis 
Y —Y ” or “ Axis X—X ” to the outer surface of the web 
or flange respectively. 
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This is usually taken to be the case in good construction 
when the eccentric load is transmitted by a girder properly 
connected to a side of a stanchion. 

By the use of the eccentricity coefficient for the axis 
about which a load or system of loading is eccentric an 
“ equivalent concentric value ” of the load relative to that 
axis may be obtained. 

Let W„ « actual eccentric load in tonB. 

K = eccentricity coefficient for axis about 
which W„ is eccentric. 

W e equivalent concentric load value in tons 
for that axiB. 

Then W c = W. x K. 

It follows from the above that if a tabular concentrio 
load is divided by the eccentricity coefficient printed in 
prominent type, the maximum safe eccentric load relative 
to the “ axis of least radius ” of the section is obtained 
directly. 

The following examples illustrate the application of the 
tables to the design of eccentrically loaded stanchions, and 
also the use of the Alignment Charts, pages 200 and 201. 

(A) Loading eccentric about “axis of least radius*’ 
only. 

Example l.—k stanchion 11 feet high supports an 
eccentric load of 60 tons, transmitted directly to its web 
• surface by a girder. 

Required a suitable section. 

Select No. 22 J, page 122, steel joist 12 x 6a 
which will support a safe concentrio load of 88 toes 
on 11 feet. 


Web and 

Fiance 

Coefficient*. 


Equivalent 

Concentric 

Load. 


Safe Eccentric 
Load. 


Examples. 
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E**mpW Multiply 60 tons, the actual concentric load, by 1'42, 

the “ web ” eccentricity coefficient for the section. 

The product 85‘2 tons is the equivalent concentric load 
value; therefore the selected stanchion is suitable. 

Example 2. —A stanchion 20 feet high supports a system 
of eccentric loading amounting to 150 tons; the “arm of 
eccentricity ” about the “ axis of least radius ” being 
2 ins. 

Required a suitable section. 

Select No. 142 M, page 144, composed of two steel 
joists, 14 x 66 and two flange plateB 14" x which 
will support a safe concentric load of 300 tons on 20 
feet. 

Substitute 2 iuchcs, the given “ arm of eccentricity,’* for 
Cb T and obtain (1 + 0 47 x 2) = 1*94 as the “Axis Y—Y” 
or “ axis of least radius ” eccentricity coefficient. 

Multiply 150 tons, the actual eccentric load, by 1*94. 

The product 291 tons is the equivalent concentric load 
value, therefore the selected stanchion is suitable. 

$ (B) Loading: eccentric about “axis of greatest 

radius” only. 

* 

Example S. —A stanchion 16 feet high supports an 
eccentric load of 84 tons transmitted directly to its 
flange surface by a girder. 

Required a suitable section. 

Select No. 60 P, page 156, composed of two steel 
channels 12 x 3£ and two flange plates, 14" x 
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Note height, 16 feet; area, 33*3 square inches, and E*ampl«. 
greatest radius of gyration “ Axis X—X,” 5’28 inches. 

Transfer these value* to the Alignment Charts, pages 
200 and 201. 

On Chart I. lay a straight edge across the three vertical 
scales at the height 16 feet on scale L, at the radius of 
gyration 5-28 inches on scale k, and read safe stress as 
6‘54 tons per square inch on scale f. 

Oh Chart II. lay straight edge at 6 54 tons on scale f, 
at the area 33*3 square inches on scale A, and read safe 
concentric load for “ Axis X—X ” as 217 tons on scale W. 

Divide 217 tons by 2*52, the flange eccentricity co¬ 
efficient for the section. 

The quotient 86 tons is the safe flange eccentric load; 
therefore the selected stanchion is suitable. 

Example 4- —A stanchion 16 feet high supports a system 
of eccentric loading amounting to 165 tonB, the “ arm of 
eccentricity” about the “axis of greatest radius” being 
\\ inches. 

Required a suitable section. 

Select No. 191 K, page 128, composed of 1 steel joist 
15 x 6 and 2 flange plates 12” x 

Note height 16 feet, area 32*3 square inches and greatest 
radius of gyration, “Axis X—X,” 6*91 inches. 

Transfer these values to the Alignment Charts, pages 
200 and 201. 

On Chart I M by the method described, read safe stress 
as 6*61 tons per square inch on scale f. 
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ExmmptM. 


Combined 

Loadin g . 


Maximum 

Load. 

$ 


On Chart II. read safe concentric load for “ Axis X—X ” 
as 213 tons on scale W. 

Substitute 1*5, the “arm of eccentricity” for Cb x and 
obtain (1 + 0*17 x 1*5)- 1*255 as the “Axis X—X” or 
“axis of greatest radius” eccentricity coefficient. 

Divide 213 tons by 1*255. 

The quotient 170 tons is the safe load for an eccen¬ 
tricity of 1J inches about “Axis X—X”; therefore the 
selected stanchion is suitable. 

C.—Loading* eccentric about both axes. 

Select a stanchion from the tables as in Examples 1 
and 2 as if the loading were eccentric about the “ axis of 
least radius ” only ; then by use of the Alignment Charts 
and eccentricity coefficient for the “axis of greatest 
radius” check the section for the load eccentric about 
“ the axis of greatest radius.” 

If a stanchion supports concentric in addition to 
eccentric loading, the former, if treated separately, must 
be added to the equivalent concentric load value to give 
the total equivalent concentric load. 

The actual load eccentric or concentric for “the 
axis of greatest radius ” must in no case exceed the 
tabular load — calculated for “the axis of least 
radius.” - 

For notes on the location of the “ centre of application ” 
of load systems, see Part IV. 
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PART III. 

ROOFS. 


TYPES OF TRUSSES. 

STRESSES, 

WIND PRESSURE, 
DETAILS, 

Etc. 


Oil 
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RIDGED ROOF TRUS3ES. 


Rise of Rafter = l/4th Span, 
it Main Tie = 1 In 16. 


Rise of Rafter = l/3rd Span, 
•t Main Tie = 1 in 12. 



Fi|? la 


Member. 


Stress Coefficients. 


Deed Load. 


Length 

Coeffl Member 



Com- 
preset on. 

Tension. 

Com- | 
preselon. 

Tension. ^ 


A —D 

•66 


*46 


'669 

B — E 

•65 


•70 


•659 

C — D 


•68 


•49 

*601 

C — E 


•68 


•49 

•501 

D —E 


•08 


•07 

•217 



Sticas Coefficients. 

Deed Load j 

Wind Preesne. 

Com¬ 

pression* 

Tenslou. 

Com- 

preeelon. 

i 

Tension. 

*62 


•25 


*62 

•43 

‘58 

■29 


'43 


*29 


•07 

i 

1 

*06 





Member. 


A-F 
D — J 
B-G 
C-H 
F — G 
U —J 
K — F 
E —J 
G — H 


Btrem Coefficients. 

Dead Load. 

Wind Preasore. 

Com¬ 

pression. 

Tension, 

Com¬ 

pression, 

Tension. 

•97 


1-06 


*97 


•70 


*64 


*67 


*64 


*70 


•81 


•09 


*31 

•87 

•00 

1-18 


•87 


*48 


■38 


*84 


Stress Coefficients. 

Dead Load. 

Wind Pressure. 

Com¬ 

pression. 

Tension. 

Com¬ 

pression. 

Tension. 



*280 I A — F "77 

*280 | D — J *77 

B — G -61 

•280 C — II *61 

•206 F —G *24 

■266 H —J *24 

*601 E — F 

•601 E — J 

•217 G — n 
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RIDGED ROOF TRUSSES. 


Blue of Rafter *= l/4th Span, 
ii Main Tie = 1 15. 


Rise of Rafter — 1/Srd Span, 
it Main Tie a 1 in 12. 




Stress Coefficient*. 


Loed. 

Wind Frtwut. 

Tension 

Com- 

jrwwioti 

Tension 

*96 

1*24 
*70 
1*10 
*70 
*62 
- *70 
•87 
•oo 
*66 
■oo 

1-35 

•96 


•48 

•77 


■92 

*77 


•48 

*13 


'80 

*13 


•oo 

*41 


*44 



A - II 1*08 

F — P 1-08 

B —* J -04 

B —O *94 

C -L *66 

D -M *66 

H—J *17 

0 -P 17 

K — L *26 

M-N *25 

Q — H 
a —p 
a —k 
a — n 
J -K 
N-0 
t-M 


To And the total stress in any member due to dead load and wind pressure 
Let L «Span between the points of intersection of the rafter anu main tie. 
n M'i =Total dead load on dhe truss including its own weight. 

•i Wr a Total normal wind pressure acting on one side of one truss. 
h P «= Total stress required. 

Then P «(W# x dead load coefficient) + (Wp x wind pressure coefficient). 

To find the length of any membef between points of intersection 
Multiply the span by the length coefficient for the member required. 

Tbe members are lettered according to Bow's notation. See notes page 220. 

Prominent type indicates a greater wind pressure stress on tbe lee member than on the wind¬ 
ward member. 


Member. 

1 8trees Coefficients. 

Length 

Coeffi- 

Deed Loed 

Wind Pressure, 


Com¬ 

pression. 

Tension. 

Com¬ 

pression. 

Tension. 

I 


A -II 

*86 


*86 


•200 

F — P 

’86 


*58 


•200 

B-J 

•74 


*80 


*200 

E —O 

•74 


‘68 


■200 

C — L 

*61 


*47 


■200 

D — M 

•51 


*68 


•200 

II- J 

14 


*34 


128 

O -P 

14 


•oo 


123 

K —L 

■21 


*61 


•246 

M — N 

•21 


•oo 


•246 

G —H 


•72 


■98 

■261 

G -P 


•72 


•29 

*261 

O-K 


•67 


■63 

•261 

G-N 


•67 


•29 

*261 

J — K 


12 


‘80 

*218 

N — O 


12 


•oo 

•218 

L —M 


•40 


*46 

■ 
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RIDGED ROC 

IF TRUSSES. 

e 

Rise of Rafter = l/ 4 th Span. 

•i Main Tie = 1 in 15. 

Rise of Rafter = 1/Srd Span. 
ii ^luin Tie = 1 in 12. 



E 

Fig. 4a. 


E 

Fig. 46. 


Member. 


Stress Coefficient*. 

Deed Load. Wind Preamire ^* n *J,* 1 

Coofti 

- - eleut. 

Com- _ . Com- _ 

pnwnon. Tendon preaeiou. Tension. 


•279 I D — K 


■279 I 0 — J 


A-F 

D-K 

B-G 

C—J 

F-G 

J — K 

E-F 

E-K 

E-H 

G-H 

H-J 


To find the total stress in any member due to dead toad and wind pressure:— 
Let L = span between the points of intersection of the rafter and main tie. 
ii W» = total dead load on one truss including its own weight, 
ii We = total normal wind pressure acting oil one side of one truss, 
n P =- total stress requiicd. 

Then P - (Wd x dead load coefficient) + (W p x wind pressure coefficient). 
To find the length of any member between points of intersection:— 

Multiply the span by the length coefficient for the member required. 

The members are lettered according to Bow's notation. See notes page 280. 



■60 


*117 

F —G 


00 


•117 

J —K 

■87 


113 

■302 

E-F 

•87 


•48 

•302 

E-K 

•64 


•40 

•895 

E — H 

■34 


•69 

•302 

G — H 

■34 


04 

•302 

H-J 


Straw Coefficient*. 

Dead Load. 

Wind Prewure. 

Com¬ 

pression. 

Tendon. 

Com- _ 
prewion. Tendon. 

•77 


*70 

•77 


•68 

•03 


•70 

•63 


‘68 

•21 


•60 

•21 


00 


•65 

-80 


■66 

*29 


•41 

*28 


•26 

64 


•20 

08 
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RIDGED ROOF TRUSSES. 


Rise of Rafter = l/4th Span. 
•> Main Tie = 1 in 15. 


Rise of Rafter = l/3rtl 8 pan. 
m Main Tie = 1 in 12. 




A —K 
H —W 
'l -L 

a — v 
c ~o 
p —s 

D — P 
E —R 
M-N 
T — U 
K—L 
O —P 
V —W 
R-S 
J —K 
J — W 
J — M 
J — U 

J — Q 
Q-N 

Q-R 
L —M 
N-0 
U-V 
S — T 


Strew Coefficient*. 

| Dead Load. 

Wind Pressure. 

Com- 

jirwioD 

Tension. 

Com¬ 

pression 

Tension. 
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1*34 


113 


•70 


1*07 


1-34 


1-07 


*70 


1-02 


1-S4 


1-02 


•70 


•96 


1*34 


•96 


•70 


•22 


•60 


>22 


DO 


\ 11 


•26 


} ' U 


*00 



1-01 


1-48 


1-01 


•48 


■87 


ITS 


•87 


•48 


-64 

• 

•45 


*84 


•69 


*34 


•04 


-49 


101 


‘49 


04 

} 

*16 


•32 

\ 

*16 


00 


Irfntlh 

Coflli- 

eieuL 



Strew Coefficient*. 

Dead Load 

I 

Wind Pressure, j 

Com 

prossLOU 

Tendon. 

Com¬ 

pression 

Tension. 


V ~K 
II— W 
8 — L 
G — V 

c —o 

F -S 

r> — p 

K —R 
M- N 
T -U 
K-L 
O — P 

V — W 
R— S 
J - K 
J — W 
J — M 
J — U 
•T -Q 
Q-N 
Q — T 

%zl 

L - M 
N-0 
U-V 
S -T 


Length 

Coeffi¬ 

cient. 
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RIDGED ROOF TRUSSES. 

i. 

Bise of Rafter = l/4lh Span. 

•i Main Tie = 1 in 15. 

Rise of Rafter = l/3rd Span, 
ii f lain Tie = 1 in 12. 



Member 


1 

Stress Coefficients. j 

Deail Load. 

Wind Pressure. 

Com¬ 

pression. 

Tena'on 

C< im¬ 
pression. 

Tension 



A-II 1-08 


E — P 1-00 

O - L ‘76 

D-N -76 

H-J 15 

P - Q 15 

K — L *22 

N —O *22 

O —H 

a — o 

G - M 
J -K 
O- P 
L —M 
M—N 


■180 B — 

•LS0 E — 

'186 G — 

■186 D — 

”078 n — 

•078 1* - 

•165 K — 

•155 N — 1 

•200 G - 

*200 G — 

•200 G — 

•200 O — 

■200 G — 

■203 J — 

•203 O — 

■245 L — 1 

•246 M — 


Strews Coefficients. 


Dead Load. 

Wind Pressure. 

Length 

Coeffl- 






Com- 

piesaion 

Tension. 

Com¬ 

pletion. 

T.nolon. 


•86 


'86 


‘200 

•S*i 


•68 


•200 

•81 


*94 


•200 

•81 


•68 


•200 

•60 


•68 


*200 

•60 


■68 


*200 

•14 


*84 


•100 

•14 


■00 


•100 

•22 


•62 


*200 

•22 


-oo 


•208 


•72 


■98 

■201 


•72 


•29 

•201 


•68 


•63 

•201 


•68 


■29 

*201 


■42 


•28 

•201 


•18 


•42 

*245 


•18 


■oo 

*246 


•26 


*67 

■317 


•26 


•08 

*817 


To find the total stress in any member due to dead load and wind pressute:— 
Let L = Span between the points of intersection of the rafttfr and main tie. 

ti >Vd = Total dead load on one truss including its own weight, 

t, W r — Total normal wind pressure acting on one side of one trnss. 

u P = Total stress required. 

Then P = (Wn x dead load coefficient) + (Wp x wind pressure coefficient). 
To find the length of any member between points of intersection:— 

Multiply the span by the length coefficient for the member required. 

The members are lettered according to Bow's notation. See notes, page 220. 
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Rise of Rafter = l/4th Span, 
it Main Tie = 1 fh 16. 


Rise of Rafter = 1/Srd Span, 
it Main Tie = 1 in 12 . 




H — W 
B-L 
G —V 
C -N 
F — T 
D — P 
E — R 
K-L 
V — \V 
M— N 
T — U 
0 - 1 * 
R—S 
J -K 
J — W 
J - M 
J - U 
J — O 
J -S 
J - Q 
L — M 
U-V 
N —O 
S —T 
P-Q 
Q —R 


Stress Coefficients. 

Dead Load. 

Wind Pressure. 

Com¬ 

pression. 

Thus! on. 

Com¬ 

pression. 

Trnslon. 

113 


1-34 


113 


•70 


109 

1 

1-38 


1-09 


•70 


•90 


1-09 


•90 


•70 


*72 


•82 


•72 


•70 


•11 


•25 


•11 


•00 


■17 


■38 


•17 


•oo 


•22 


•61 


•22 

101 

•oo 

1-46 


1*01 


•48 


•87 


118 


■87 


-48 


■72 


•81 


•72 

*■ 

’48 1 


•67 


•47 


•16 


•30 


*16 


•oo 


*19 


-43 


•19 


•oo 


*27 


*66 


■27 

i 

03 


Length I 
Coeffl- I Member, 
cieut. I 


B-I. 
G — V 




M-N 
T —U 
O—P 
R-S 
.T -K 
J — W 
J — M 
J —U 
J —O 
J -S 
J — Q 
L-M 
U-V 
N-0 
S—T 



Fig. 

76. 



Btrwa Coefficient*. 


Dead Load. 

Wind Pleasure. 

Length 





Coeffl- 

Com¬ 

pression 

Tension. 

Com¬ 

pression. 

Tension. 


■90 


•93 


*160 

■90 


■68 


160 

•87 


1-02 


160 

•87 


•68 


160 

•72 


-84 


160 

*72 


•68 


150 

•58 


•66 


160 

■68 


•68 


160 

•11 


•27 


•074 

•11 


■oo 


■074 

•17 


•40 


147 

17 


•00 


147 

•22 


•63 


■221 

*22 


•00 


•221 


•75 


1*06 

143 


*76 


•29 

143 


*64 


•81 

148 


*64 


•29 

143 


•64 


•65 

143 


•64 


■29 

148 


•42 


•28 

148 


•14 


*34 

189 


*14 


•oo 

‘189 


18 


•44 

*244 


18 


W 

*244 


•27 


‘68 

•807 


•27 


■03 

■ 
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RIDGED ROOF TRUSSES. 


PART III. 

Explanations of Tables of Coefficients. 

Pages 214 to 219. 

In roof trusses of the same type as regards the angle 
of slope of the rafters, and the numbe- and position of 
the members, but of any spans, tin strjsses in the mem¬ 
bers due to dead load and wind pressure, and tnc lengths 
of the members between points of intersection, arc 
directly proportional to the spans. 


Stress 

Coefficients. 


The tables of coefficients for the various types, figs, la 
to 7 b, are calculated on the following assumptions:— 

(1) . Both shoes fixed, hence vertical reactions due to 

dead load, and angular reactions due to wind 
pressure. 

(2) . Unit span between the points of intersection of 

the rafters and main ties. 

(3) . Unit dead load comprising the weights of the 

truss, purlins and roof covering, uniformly 
distributed over both rafters and acting in a 
vertical direction. 

* 

(4) . Unit wind pressure uniformly distributed over 

one rafter and acting irf a direction normal or 
at right angles to its surface. ' 

(5) Purlins placed over the points of intersection of 

the various members with the rafters. 
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RIDGED ROOF TRUSSES. 

Each stress coefficient, therefore, is the value of the 5*™“ . 

Coefficient*. 

compressive or tensile stress in the relative member due 
to dead load or wind pressure for unit loading on unit 
span. 

Similarly, each length coefficient is the length between Length 

Coefficients. 

points of intersect, j ' the relative member for unit 
span. 

It followr t 1, for a*./ span, any roof covering and any Total Strew, 
wind pressure r. q«ired or specific, if the proper tabular 
stress coefficients for a member are respective!} multiplied 
by the total dead load and total wind pressure acting on 
the truss, the sum of the two produce so ascertained is 
the total st is i- the member, either compression or 
tension, as the case may be. 

To find the total stress ,n any member, due to dead Application of 

Strew 

load and wind pressure combined :— Coefficient.. 

L = span between the points of intersection of 
the rafters and main ties. 

W u = total dead load on one truss, comprising 
the weights of the truss, purlins and roof 
coverings. 

W P = total normal wind pressure acting on one 
side of.one truss. 

P = total combined stress required. 

Then P =- (W D x dead load coefficient) + (W l( x wind 
pressure coefficient). 








REDPATH, BROWN & CO., LIMITED. 


RIDGED ROOF TRUSSES. 


Application 
of Lenath 
Coefficient*. 


Total Dead 
Load. 


Weight of 
True*. 


To find the length of any ng ember between the 
points of intersection :— 

Multiply the span L by the length coefficient for the 
member required. 

To calculate W t>i the total dead load in lbs. on one 
truss. 

L = span of truss in feet. 

C = distance of trusses apart, centre to centre, in 
feet. 

T = approximate weight in lbs. of one truss. 

q = weight in lbs. of purlins and covering per 
square foot of roof surface. 

Q = total weight in lbs. of purlins and roof 
covering supported by one truss. 

The following empirical formula (Merriinan) gives the 
approximate weight of a steel truss :— 

aT =JCl(i + 1 5) 


Weight of 
Purlin*, &c. 


Total weight of purlins and roof covering:— 

Ajf = q x C x 1*12 L for rise = |th span. 

l=qxCxl’2L it n = Jrd i, 


Total Dead ' Total dead load, W„ = T + Q. 

Load. 

Wind Pressure. To calculate W r the total wind pressure in lbs. on one 
truss: p„ = normal wincl pressure in lbs. per square foot 
of roof surface. See Alignment Chart, page 227. 


Jw f = p„ X C X 0*56 L 
P . ^ p n x C x 0*6 L 


for rise — Jth span. 

it m -= Jrd ii 
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In the diagrams Rigs, la to 76 compression members Diagram*, 
are indicated by heavy lines, and tension members by 
light lines. 

The diagrams are lettered according to Bow’s notation, 
each member being designated by the letters on each 
side of it. 

In order to show the distribution of the stresses due 
to the wind pressure acting on one side of a truss only, 
coefficients are given for the complete truss, the 
horizontal direction of the wind being indicated on each 
diagram by an arrow. 

As the wind may act alternately on either side of 
a truss, the corresponding members on the windward 
and lee sides must each be designed for the greater 
stresses. 

The greater stresses generally occur on the windward 
side, but the exception of the king rod trusses, Figs, la 
to 36, may be noted. In each of these trusses the 
rafter or portion of the rafter next to the apex on the 
lee side has a greater compressive stress due to wind 
pressure than the corresponding windward member. 

These greater stress cocflicients for the lee side are 
printed in prominent type. 

For roof trusses of spans up to CO feet the rafters De*i«n. 
are usually designed for the maximum stress in the 
portion next the shoe, the required section being con¬ 
tinued to the apex in one length. 
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Design. 


Special calculations should be made if the span is 
greater than 60 feet. 

Should the purlins not be placed over the points of 
intersection of the various members with the rafters, the 
tabular stress coefficients are not applicable, as non- 
uniform distribution of the loading may result, and 
bending stresses are produced in the rafters. 


Approximate Weights of Roof Coverings. 

Per Sop. Foot. 

Asphalte. For each J inch of thickness, ... 6 to 6 \ lbs. 

Boarding. 1 inch thick, ... ... ... 3 to 3£ it 

Galvanized Corrugated Sheeting, including 

taps aud bolts. 18 gauge, ... 3 u 

it 20 it ... ... 2J ii 

it 22 h ... 2 n 

Glass. | inch thick, ... ... ... 3| n 

Glazing bars (metal), ... ... ... 1J to 3 u 

(The lower weight is for purlins spaced about 6 feet 
apart, and the higher weight for purlins spaced about 
10 feet apart.) 

Lead, laid complete including rolls, ... 5J to 8J lbs. 

(The lower weight is for 5 lb. lead and the higher 
weight for 7 lb. lead.) 

Plaster ceiling, 1 inch thfck, ... t ... 9 lbs. 

Slates, including nails, ... ... ... 8 to 8^ it 

Steel purlins, ... ... ... ... 1£ to 4 m 

Weights of the actual sections of steel purlins 
should be calculated. 
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WIND PRESSURE. 


Experiments conciliated at the British National Physical Relation 

1 J between 

Laboratory and also at the Eiffel Tower, Paris, show that Pr«»ure end 
the wind pressure per square foot on square flat surfaces 
from 10 to 100 square feet in extent is 00032 times 
the square of the wind velocity in miles per hour. 

In the United States of America the highest wind 
velocity observed for a period of five minutes was 102 Velocity, 
miles per hour at St. Paul, Minnesota (U.S. Weather 
Bureau Records). 

By the Beaufort Scale, a velocity of 56 miles per hour 
constitutes a strong gale. 

From the above it appears that the maximum horizontal 
wind pressure of 40 lbs. per square foot of exposed 
vertical surface, as usually assumed in this country, is 
ample. This pressure corresponds approximately to a 
velocity of 112 miles per hour. 

As fluid pressure is always exerted at right angles to Normal Wind 
the surface upon which it acts, the corresponding normal 
pressure calculated by the following formula, or, more 
conveniently taken from the Alignment Chart, is em¬ 
ployed to determine the forces due to wind acting upon 
the inclined surface of a roof. 
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WIND PRESSURE — ALIGNMENT CHART. 


/"\P» 

/ \ 
/ \ 


Alignment 

Chart. 


6 =* inclination of roof to 
the horizontal in 
degrees. 

ph = assumed or specified 
intensity of hori¬ 
zontal wind pres- 

\Pn sure in lbs. per 

\ square foot of 

N \ projected vertical 

—surface. 

0 \ p„ = by formula, intensity 

of wind pressure 
in lbs. per square 
foot of sloping sur¬ 
face, acting nor¬ 
mally or at right 
angles to the slope. 

2 sin. 0 

Pll = Ph -. • n n 

1 + Sill. 2 & 

This formula which is considered to be the most reliable 
for the determination of p n is due to Duchemin. 

For any value of pi, (horizontal wind pressure) between 
30 and 50 lbs. per square foot, the Alignment Chart 
on opposite page gives, without calculation, the value 
of p n (the Duchemin normal component) for any angle 
of inclination between 5 8 and 60 r with the horizontal. 
Iliscs corresponding to ^rd, -jth, and ^tli of the span 
are clearly indicated. 

Lay straight-edge acposs the three vertical Beales :— 

(1) . At horizontal wind pressure value on scale ph. 

(2) . At angle of inclination or rise on scale 0. 

(3) . Read value of normal component of wind pressure 

in lbs. per square foot on scale p n . 
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Normal Wind Pressures. Duchemin Formula. 

ALIGNMENT CHART. 
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RIDGED ROOF TRUSSES. 


Example. The following example illustrates *he application of the 

Strength and Length coefficients, the formulse, and the 
Alignment Chart:— 

Span of Roof Truss, L = 30 feet. 

Centres of Trusses, C = 10 u 
Rise = | tli span. 

Type, Fig. 3a. 

Covering: 18 gauge galvanized corrugated sheeting on 
steel purlins. 

Horizontal Wind Pressure, ph = 40 lbs. per square foot. 
Dead Load 

T = Approximate weight of truss in lbs. 
3x10x30/ ' 30\ „ 

-—i—( 1+ ior 9001b9 - 

Purlins, cleats and bolts = 2 lbs. per super foot. 
Sheeting and fittings — 3 n m n u 


q = 5 n it 


II It 


Q = Approximate weight of purlins and covering 
supported by one truss. 

= 5 x 10 x 1-12 x 30 = 1680 lbs. 

W n . = T + Q = 900 + 1680 = 2580 lbs. 

Wind Pressure Wp —(«ee Alignment Chart, p. 227). 

With straight-edge join 40 lbs. on scale ph with rise 
£th on scale 0 degrees. 

On centre scale p n read 29'8 lbs. as the value of the 
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normal wind pressure per square foot of exposed roof Example 
surface. 

(This operation is indicated on the chart by a dotted 
line). 

V'Wp. = 29*8 x 10 x 0 56 x 30 = 5006 lbs. 

Stresses in Members .— (See Tables, pages 214 to 219). 


Member. 

1 Dead Doad. 

| Wind Treasure. 

Total Stress 
in Tons. 

i Length. 

_I_ 

Dead 

Load 

Strew 

Coeffi¬ 

cient. 

Strew In 

Tone = 

Cuotf x S*«0 
coetr. x 2^X0“ 

Wind 

Treasure 

1 Stress 
Coeffi¬ 
cient 

Stress in 

Tons = 

fi m ir v 6 6 0 15 
Coe,r - * yalU 

Lcngrth. 

Coeffi¬ 

cient. 

Length 
in i 

Feet =3 
Coeff. 
XL, 

1 

Com¬ 

pression. 

Tension 

Com¬ 

pression. 

tension 1 

I 

Com- 

prtwsion 

Tension 

A-H 

1-080 

1-24 


1-251 



4'04 

mm 

•iso 

5-6 

H-J 

•165 

■19 


■368 



1-01 


•107 I 

32 

K-L 

•248 

•28 


•561 



1-61 


•213 

64 

G —H 

*968 


1*12 

1-356 


3-03 


KS9 



J — K 

•182 


•15 

*296 


■Mi 


Kg 



L - M 

■412 


•47 , 

*437 

i 


•97 


m 


i 


The stresses in this example arc calculated for the 
principal members on the windward side only, as in 
practice members B-J, C-L, I)-M, E-0 and F-P would be 
made of the same section as A-H the portion of the rafter 
having maximum stress, and similarly G-K, G-N, and G-P 
would be made of the same section as G-H. For design¬ 
ing it is only necessary to know the lengths of the 
compression members between their points of inter¬ 
section. 

The minimum size of angle or tee used in roof trusses Minimum 
should be 2" x 2" x and the minimum size of flat, s ® ctiun *' 
2" x In designing ties allow for loss of area due to 
holing. 
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* 


RefartncH. 


Gutters and 
Downpipes. 


British 

Practice. 


American 

Practice. 


For detailed weights of galvanised corrugated sheets, 
sizes of corrugations, &e., ... See Part IV. 

For angles and tees as purlins, - »■ h I. 

tt M it struts (flat ends), u n II. 

n ii H M (free u ), See notes, Part II. 

ii typical details, .... See u V. 

Definite reliable data for proportioning gutters and 
downpipes is lacking. The recommendations, &c., of 
some authorities are noted as follows:— 

“ Rain-water or downpipes should have a bore or internal area 
of at least 1 square inch for every 60 super, feet of roof 
surface in temperate climates. They should be placed not 
more than 20 feet apart to allow of sufficient fall in the 
eaves gutters, which should be increased in size if the 
downpipes are further apart. Eaves gutters should never 
be less in width than twice the internal diameter of the 
downpipe; more would be an advantage.” (Hurst.) 

“ The practice among American architects is to provide about 
1 square inch of conductor area for each 75 square feet of 
roof surface ; no conductors less than 2 inches in diameter 
being used in any case.” (Ketehura). 


Piigrun. 


American Bridge Company Specifications. 


Span of Roof. 

Up to 50 feet. 
50 to 70 ii 
70 to 100 .1 


Gutter. 

6 inches. 

7 

8 ii 


Conductor. 

4 inches every 40 feet. 

5 ii ii 40 ii 
5 n ii 40 it 


The diagram on opposite page is based on the practice 
of allowing one square inch of downpipe area for each 
75 square feet of roof surface. Equivalent areas for 
rectangular pipes or gutters may be substituted, note 
being taken of commercial sizes. 
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GUTTERS .AND DOWNPIPES (approximate sizes) 
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PART IV. 

GENERAL. 

TABULAR CONDITIONS, 
DEFINITIONS, 

LOADS, 

APPLICATIONS 

OF THE 

TABLES, 

FOUNDATIONS, 

PROPERTIES, 

WEIGHTS, 

AREAS, 

DIMENSIONS, 

MATHEMATICAL TABLES. 
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PART IV—GENERAL. 4 # ‘ 

The utility of this handbook depends largely on the extent to which 
by a proper use of the tables tedious calculations ffom first principles are 
eliminated and the problem of design is reduced to the comparatively 
simple operation of making an appropriate selection from the number of 
suitable sections available. 

The various notes have been written to explain as fully and as 
clearly as possible not only the direct applications of the tabular values, 
but also the methods by which these can be adapted to suit variations 
of stress, load, support, deflection, and other conditions ordinarily met 
with in practice. 

Parts I., II. f III., and V. are each intended to treat of one subject 
only, the notes to these Parts being confined as strictly as possible 
to matter directly applicable to the particular tables. 

This Part, on the contrary, as the eub-tille of “ Genera! ” indicates, 
includes all matter applicable to variations of the tabular conditions in 
addition to useful data, general formula;, and mathematical tables 
purposely omitted from the other parts of the hook. 

The contents of the book generally are intended to apply 
to structural steelwork in buildings and all forms of con¬ 
struction of a similar nature on which the principal loads 
are static. 

Notwithstanding this distinction certain of the notes and formulas are 
of general application, as are the tabulated properties, with the exception 
of the "Maximum moments of resistance in foot tons,” pages 60-67, 
Part I., which are based on an extreme fibre stress of 7'5 tons per square 
inch. 

Attention is directed to the following features;— 

The arrangement of the overall dimensions, safe loads, composition, 
weight per foot, and properties of each simple and compound seotion on 
the corresponding lines of two facing pages. 

•I 

The indication of web buckling, deflection, and .rivet pitch limitations 
by the free use of zigzag lines and italics. 

The tables of minimum spans in feet for various rivet pitches. 

The tables of compound girders arranged in descending order of 
carrying capacity. 
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V 

* # The tables of safe loads on steel joiBts embedded in concrete. 

* 

The jb^atment of stanchions by the MonoriefF formulae for the 
practical condition of both ends flat. 

The stanchion eccentricity coefficients relative to the axes of least 
and greatest radii of gyration, and the treatment of eccentric loading by 
means of these. J 

The alignment charts for the rapid approximation of the safe loads, 
&c., on stanchions, and of the intensities of normal wind pressures. 

The material of each section is structural mild steel having an 
ultimate tensile strength of 28 to 33 tons per square inch, in accordance 
with the specification of the Eng ring Standards Committee. 

The tabulated loads are based on the undemoted con¬ 
ditions. 

Fari I.—Beams. 

* 

(а) Static loading uniformly distributed over the entire length of the 

effective span. 

( б ) The inclusion of the weight of the beam in the load. 

(c) Each end of the beam being simply supported, not fixed. 

(d) The laterally unsupported length of the compression flange not 

exceeding 30 tunes its breadth. 

Safe loads. Additional condition. 

(e) A working tensile or compressive stress of 7’5 tons per square inch 

at the extreme fibres, cor 1 esponding to a factor of safety of 
four. 

Part II.— Stanchions. 

(/) Static concentric loading. 

(a) Each end of the staneniou being flat. 

(A) The average working compressive stress per square inch for each 
ratio of slenderness as determined by the Moncrietf formula. 

The properties of the simple sections (those of certain angles and 
tees excepted) have been taken, by permission, from the lists of* the 
Engineering Standards Committee. 

These values are for the exact profiles of the British Standard 
dimensions, aoourate allowances having been made for rounded corners, 
fillets, and tapered flanges. 

v The angles and tees excepted above are of thicknesses for which 
properties are not given by the Committee, and these, in addition to the 
properties of all compound sections, have been calculated by the technical 
department of the Company. 
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DEFINITIONS AND FUNDAMENTAL PRINCIPLES OF** 

STATICS. 

Through indiscriminate use in the past, certain terms have acquired ambiguity of 
meaning. 

Present practice, tends to eliminate such ambiguity 6# attaching to each term a 
particular meaning, as in the following list of definitions, which has been comjnled from 
the leading authorities on the subject. 

A Static Load is a stationary load producing no variation of stress 
intensity, or which is increased gradually from zero up to its maximum 
amount. 

Reactions are the pressures at the points of support, due to the loads. 
The sum of the reactions is invariabty equal to the sum. of the loads. For 
values of reaction, see pages 258-203. 

The External Forces which act on a structure are the loads (dead 
and live) and the reactions due to these. 

Stress is the mutual aotion at the interface between two adjacent 
portions of a body subjected to the aotion of external forces. 

Tensile Stress or Tension is the stress due to the action of two exter¬ 
nal forces tending to pull the molecules of a body apart. 

Compressive Stress or Compression is the stress due to the action of 
two external forces tending to push the molecules of a body together. 

Shearing Stress or Shear is the stress due to the action of two equal 
and opposite parallel external forces, tending to make the molecules at 
two adjoining planes of a body slide past one another. 

Stresses and Forces are measured in tons or pounds. 

Unit Stress is a total stress of one ton or one pound. 

Unital Stress or stress per unit of area or intensity of stress is the 
quotient obtained by dividing tbe total stress developed uniformly over a 
cross section by the area of the cross section. Unital stress is expressed 
in tons or lbs. per square foot or per square inch. 

Ultimate Strength or Ultimate Stress are interchangeable terms, 
meaning the maximum unital stress which can be developed in the 
material before rupture takes place. 

« 

Working Stress and Factor of Safety. See page 253. 

Stress and Strain. Confliction of meaning has arisen through the 
frequent use of the terms ** stress” and “strain' 1 as if they werd 
synonymous. In present practice, “strain” is held to mean the effect of 
a “stress,” and to avoid confusion, it is suggested that the term 
“deformation” should be substituted. 
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Definitions, Etc.—( continued ). 

Deformation is the amount of the resulting change in bulk or shape 
of a body subjected to the action of stress. Deformations are measured 
by linear units and are ^sually expressed in inches. 

An Elastic Deformation is one which disappears entirely on tho 
removal of the external forces causing the stiess. 

Permanent Set is the deformation which wholly or partially remains 
on the removal of the external forces causing the stress. 

Unital Deformation or deformation per unit of length is the total 
deformation or change of length divided by the original length. 

Elastic Limit. The true elastic limit is the maximum unital stress 
which can be developed in the material without permanent set resulting. 

Hooke’s Law states that within the true elastic limit stress is 
directly proportional to the accompanying deformation. 

The Commercial Elastic Limit in Tension is the maximum unital 
tensile stress developed in the material up to the moment of marked 
breakdown of the test piece, viz., at the yield point. 

The Modulus of Elasticity of the material (Symbol E) is the constant 
which within the true elastic limit expresses the ratio between unital stress 
and unital deformation or 

Unital Stres s 
Unital Deformation 

It may also be defined as that force which would produce in a bar of one 
unit of cross section, a deformation equal to its original length, provided 
that Hooke’s law were applicable to all stresses without limit. 

In present practice the Symbol E denotes Young’s Modulus or the 
Modulus of Longitudinal Elasticity. The accepted values of E for mild 
steel are 12,000 to 13,000 tons per square inch, the lower value being 
generally used for deflection calculations. 

Flexure or Bending is due to the simultaneous action of tension, com¬ 
pression, and shear. It occurs when an external force or combination of 
forces applied to a member causes the originally straight axis of the 
member to assume the form of a curve. 

Beam is a generic term in Btatics, applied to a structural member sub¬ 
ject to flexure. Beams are ordinarily horizontal members, supporting 
loads acting vertically. * 

Members may be subjected to flexure combined with tension or with 
compression. The main tie of a roof used to support a ceiling, or for 
lifting loads from a floor is a familiar case of flexure and tension, while 
rafters supporting intermediate purlins, and stanchions eccentrically loaded 
or subjected to wind pressure are in a state of flexure and compression. 
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Definitions, Etc.—( continued ). 

A Simple Beam is a horizontal member simply supported at the rands, 
so that all parts have free movement in a vertical plane under the influence 
of vertical loads. 

Distribution of Stress in a flexed or bent beam. On the convex side 
the fibres are elongated by tension, and on the concave side the fibres are 
shortened by compression. Simultaneously, shear is taking place between 
each vertical plane of the member and the one adjoining. As the stresses 
change in kind, from tension to compression, it follows that at the surface 
in the depth of the beam where the change in kind of stress takeB place, 
the intensity of stress is zero. 

The Neutral Axis is the name given to this surface of zero stress. 
For a section of mild steel it passes through the oentre of gravity or centre 
of area, a* the ultimate tensilu and compressive strengths of this material 
are taken as equal in value. The neutral axis of a symmetrical mild steel 
section is at the middle of its depth. 

Extreme Fibres are the fibres of infinitesimal thickness at the surface 
or edge of the section most remote from the neutral axis, the distance 
being measured in a direction perpendicular to the neutral axis. 

Extreme Fibre Stress. It can be shown that within the elastic limit, 
the deformation, and consequently the stress in any fibre is proportional to 
its distance from the neutral axis, and that the intensity of stress increases 
as the distance increases. The maximum intensity of stress is reached at 
the extreme fibres, and therefore the maximum permissible umtal stress at 
the extreme fibres is also the tensile or compressive working stress. 

A Stanchion or Strut is a structural member, conventionally vertical 
and of a height not less than 8 to 10 times its least lateral dimension. 

Vertical loading on such a member produces direct or axial compression, 
accompanied by the development of flexuial stresses due to the tendency 
of the stanchion to fail l>y buckling or bending in a lateral direction. 

The maximum intensity of the compressive stress due to flexure occurs 
at the extreme fibres of the section on the concave side. 

The working stress for a stanchion is therefore the maximum permiss¬ 
ible unital stress at the extreme fibres, and is a fraction of the sum of the 
maximum axial and flexural compressive stresses developed at the point of 
failure, as determined by a suitable stanchion formula. 

Positive and Negative Forces. Retaining the convention that a 
beam is a horizontal member, loads or external forces acting downwards 
are taken as negative, and reactions*0r external forces acting upwards are 
taken as positive. ' 

The Moment of a Force about any point is the value of the force 
multiplied by its leverage or distance from the point, measured in a 
direction perpendicular to the line of action of the force. A moment 
being a compound quantity is expressed in foot tons or inoh tons. 
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Definitions, Etc.— { continued ). 

The Laws of Equilibrium assert that for a system pf vertical forces 
acting in one plane— 

(а) the algebraiq^um of all the vertical forces must equal zero. 

(б) the algebraic sum of the moments of all the vertical forces most 

equal zero. 

In other words, as the algebraic sum is the difference of positive and 
negative values, it is apparent that the negative, or downward forces, 
and the positive, or upward forces, and their respective moments must be 
equal and opposite to each other. 

End Reactions. By the first of the laws of equilibrium the sum of the 
reactions must equal the sum of the loads. 

In a simple beam, each end reaction will equal \ the sum of the loads 
for the conditions of:— 

(а) Loading uniformly distributed. 

(б) A single load concentrated at the centre of the span. 

(c) Any system of concentrated loads in pairs of equal value or 
partially distributed loads of equal value disposed symmetri¬ 
cally with reference to the points of support. 

By the second of the laws of equilibrium the sum of the moments of the 
reactions must equal the sum of the moments of the loads. 

This is the general statement from which the values of the reactions at 
each support for any symmetrical or unsymmetrioal system of loading on a 
simple beam may be ascertained. 

See pages 268-263 for formula and numerical example. 

Shearing Forge and Bending Moment. 

NOTH.—At a matter of convenience, in the immediately following paragraphs relating 
to ehear and bending moment, the left hand rapport is considered to be the point of origin. 

Vertical Shear is the measure of the shearing tendency which occurs at 
every imaginary transverse section in a beam. The vertical shear at any 
such transverse section is equal to the algebraic sum of all the external 
forces to the left of the section, and is expressed in tons or lbs. 

Vertioal shears are termed positive or negative according to the relative 
values of the loads and reactions to the left of the imaginary transverse 
section. 

The Maximum Positive Vertical Shear in a simple beam occurs over 
the left hand support and is equal in amount to the left hand reaction. 
Similarly the maximum negative vertical shear occurs over the right 
support and is equal in amount to the right hand reaction 

Zero Point. It follows that the vertical shear must pass through zero 
at the intermediate point where the sign of shear changes from positive to 
negative. 
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Definitions, Etc. — { continued ). 

Location of Zero Point. This point may be located for any system of 
static loading by the following method:— 

Beginning at the left hand support, add the successive values of the 
loads to the right until their sum exceeds the value of the left hand 
reaction. The point at which the vertical shear passes through zero occurs 
immediately under the load causing the excess. 

If the loading is uniformly distributed or symmetrically disposed, 
relative to the supports, the point of zero shear is at the centre of the span. 

See pages 258-263 for formulae and diagrams. 

The Bending Moment at any imaginary transverse seotion of a beam 
is the measure of the action of the external forces tending to cause rotation 
about the section. The bending moment at any such section iB equal to 
the algebraic sum of the moments of all the external forces to the left of 
the section. It is expressed in inch tons or foot tons. Moments to the 
left of the section acting upwards are taken as positive, and these to the 
left of the section acting downwards are taken as negative. 

The Maximum Bending Moment in a simple beam supporting any 
system of static loading, occurs at the point at which the vertical shear 
passes through zero. 

If the loading is uniformly distributed or symmetrically disposed 
relative to the supports, the maximum bending moment occurs at the 
ceutre of the span. 

In a cantilever the maximum bending moment ocours at the supports 
irrespective of the position of the loads. 

Minimum Bending Moment. In a simple beam the bending moment 
at the supports is zero. 

See pages 258-263 for formulae and diagrams. 

Deflection is the measure of the vertical displacement of any point of 
a loaded beam from its position when the beam is unloaded. Deflection is 
expressed in inches. 

In steel sti uctural work for buildings it is the practice to nse formula 1 
for the calculation of the maximum deflection due to the flexural stresses 
only. Defleotion due to shear, which amounts to about 3% of the total for 
ordinary structural sections is.neglectcd. 

The Maximum Deflection in the case of a simply supported beam 
may be taken as at the point of maxifnum bending moment. 

The Investigation of the Strength of Beams is governed by the 
three following laws :— 

(а) The sum of all tensile stresses must equal the sum of all 

compressive stresses. 

(б) The resisting shear must equal the vertical shear. 

(e) The moment of resistance must equal the bending moment. 
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Definitions, Eto.— {continued). 

or summarized, 

(d) Iu order that equilibrium may obtain, the external forces aeting 
at any imaginary transverse section of a beam must be 
equalled «by the internal resisting forces, and their moments 
must also be equal. 

The Moment of Resistance at any imaginary transverse section of a 
beam is the measure of the action of the internal forces which resist the 
rotary tendency caused by the external forces. The moment of resistance 
at any such section is equul to the sum of the moments of all the tensile 
and compressive stresses in the material at the section, acting as a oouple. 
It is usually expressed in inch-tons, but if equated to the bending 
moment in foot-tons, it must be expressed in the same terms as the latter. 
The moment of resistance of a section iB most conveniently derived from 
the corresponding tabular value of moment of inertia, as the direct deter¬ 
mination involves the integral calculus. 

The maximum moment of resistance may be taken as the criterion of 
the strength of a beam to resist flexure. 

Properties of a section are values dependent upon its profile or shape 
only, and which form a basis for the determination of its strength. All 
the tabulated properties are calculated with reference to central axes. 

A Central Axis is one which passes through the centre of gravity or, 
more correotly, through the centre of area of the figure or profile of the 
seotion. 

Central Axis and Neutral Axis coincide for a section of mild steel, 
this material being taken as of equal strength in tension and in compres¬ 
sion. The former term is generally used in connection with values such 
as properties involving areas or linear dimensions only, the latter term is 
used in connection with values such as moment of resistance involving 
stress. 

A Principal Axis is a central axis with reference to which the moment 
of inertia is maximum or minimum. 

An Axis of Symmetry is a principal central axis dividing the 
profile of a section into two portions of equal area and shape. 

An Asymmetrical Axis is a central axis which does not divide the 
profile symmetrically. It may or may not be a principal axis. 

The Ellipse of Inertia is an ellipse constructed to show the relations 
between the moments of inertia and radii of gyration for different central 
axes. * 

Moment of Inertia is the basis property for taking account of the 
fact that the moment of stress varies ob the Bquare of the distance from the 
neutral axis. If it is supposed that a transverse section of a beam is 
divided into elementary areas, then the moment of inertia is equal to the 
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Dmtinitions, Etc. —{ continued ). 

sum of the products obtained by multiplying each elementary area by the 
square of its perpendicular distance from the central axis. It is expressed 
in inches. 4 

Modulus of Section at any imaginary transverse section of a beam is 
the measure of the resisting moment of the beam at the section. It is 
expressed in inches. 8 

The maximum modulus of section is largely used as a direct basis of 
comparison of the strength of a beam to resist flexure, being equal to the 
moment of resistance for an extreme fibre stress of one ton per square inch. 

Modulus of Section is sometimes termed Moment of Resistance, but 
thiB is apt to lead to confusion when practical working stresses have to be 
taken into account. 

Radius of Gyration is generally used as the basis of comparison of the 
strength of a stanchion to resist buckling or bending. It is a linear 
dimension expressed in inches. 

It is equal to the perpendicular distance from the central axis to such 
point as, if all the area were there concentrated, the moment of inertia 
would be the same. 

The terms used in this book have the foregoing definite meanings unless where sped 
fieally qualified by the context. 

NOTATION. 

The Bame notation is used throughout the book. 

The same symbol is used on occasion to denote different quantities 
when these cannot possibly be mistaken for each other. 

Subscripts denote values relative to particular axes, or particular 
applications of a general symbol. 

For convenience of reference, the less familiar symbols and their 
meanings are repeated where necessary. 

ECONOMICAL CONSIDERATIONS AFFECTING DESIGN. 

The general problem of steelwork design is to provide in a structure 
a sufficient area of material distributed in such a manner that the external 
forces will be safely resisted by the internal forces. 

The correct theoretical solution will necessarily be qualified by the 
important practical considerations «of the location of the principal 
members, available commercial sizes, cost of manufacture, and time for 
completion. 

It should be borne in mind that sections of the exact areas required 
are not always procurable, that some forms of material are cheaper and 
more readily obtainable than others, and that material is cheaper than 
workmanship. 
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Economical Considerations—( continued ). 

It follows that the design in which the area of each member is reduced 
to the lowest possible limits consistent with safety, may be the most 
correct theoretically, lyit it may also be very costly to produce. 

On the other hand, the best design is that which accomplishes the 
object in view in the most economical fashion, and which may be executed 
in the shortest period of time. 

These desiderata are attained by aiming at simplicity of workmanship 
throughout, by avoiding complicated forms of lattice work and connections, 
and hy using only such sections us are readily obtainable, preferably those 
which are always in stock. See page G. 

The number and positions of the stanchions, beams, and roof trusses 
forming a steel structure must depend upon the scheme of architecture 
and the purpose for which the building is intended. 

No definite rules can be given, but where no restrictions are imposed 
the following may be noted as tending to economy in the use of steelwork. 

Manufacturing and erection costs are kept low by the adoption of a 
convenient unit such as 15 feet by 15 feet for the centres of stanchions and 
spans of main beams, and adhering throughout to the unit arrangement 
decided upon. 

By this means stanchions, beams, and connections may be standardised 
and the minimum number of drawings and templates are required. 

Beaus. 

For a riven load beams of short span are relatively more economical 
per unit of length than beams of long span. 

This will generally hold good even taking the necessary supports 
into account, especially if the latter are steel stanchions, except in the 
case of a moving load which may act at its full value on each support 
irrespective of spacing. 

For usual conditions of loading, the most economical beam is the 
deepest available steel joist or compound girder of the required strength. 
It may even be considerably in excess of the required strength and remain 
less costly than a shallower section. See Part I., page 109. 

For this reason, voder certain circumstances, it may be cheaper to 
inorease the overall height of a floor or of a building than to restrict the 
beam depth. 

This applies particularly to large steel framed buildings of the 
warehouse class having thin external walls and few, if any, important 
internal partitions. 
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Economical Considerations— ( continued ). 

Beams of unsymmetrical section are not relatively economical. 

The dotted and full zigzag lines and the italics of the beam tables, 
Part I., may be said to mark the economical limits^of the various sections 
and types. 

By choosing sections within those limits the additional costs of 
stiffeners and special rivet pitches are avoided and undue deflection 
prevented. 

Special deflection considerations are treated later. 

Stanchions. 

The full zigzag lines of the stanchion tables, Part II., mark the 
economical limits of height. To the right of these lines the loads for each 
increase of height decrease more rapidly than do these to the left. 

For a series of superimposed stanchions an economical method is to 
select a simple joist section for the topmost storey, and retaining the B&me . 
joist section to the foundation, add the increase of area required at each 
succeeding lower floor level by means of plates riveted to each flange. 

Eccentric loading is costly and should be avoided if possible. 

LOADS. 

The calculation of the value and condition of the load 
to be supported is in every case a preliminary necessary to 
the design or selection of a structural member. 

This is a matter of great importance, as the efficiency and economy of 
a structure must depend to a very large extent on the degree of approxi¬ 
mation of the assumed load values, to those actually realised in practice. 

Consider a building of steel skeleton construction. 

The necessary load calculations arc accomplished most conveniently in 
the reverse order of the building operations. 

Commence at the roof or highest portion of the structure, and work 
down through each floor in succession. 

At each level take the secondary members such as flooring beams 
before the main girders, and main giraers before stanchions. 

Note the total load value transmitted to each stanchion, at each tier, 
and finally arrive at the total load pn each foundation. 

Conditions of Loading.. 

On beams the loading may be— 

la ) Uniformly distributed over entire length of effective span. 

(h) Concentrated at one or more points. 

(c) Unequally distributed. 

(<i) Any combination of a, 6, and e. 
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Loads — (continued). 

On stanchions the loading may be— 

(e) Concentric. 

(/) Balanced. 

(y) Eccentric. • 

(h) Any combination of e, f, and g. 

A structure is designed to support both dead and alive 
loads. 

The total dead load comprises the weight of the structure itself, 
and all permanent loads, i.e., roof coverings, floors, partitions, walls, 
and heavy fixtures. 

The total live load comprises the weight of all variable or moveable 
loads, i.e., wind pressure, snow, water in tanks, people, furniture, goods, 
or merchandise. 

Machinery, over head travelling cranes, Ac., require special consideration. 

Dead and live loads should be calculated in accordance with the 
requirements of the local Building Authority. 

In the absence of specific regulations, the following rules based on the 
London County Council (CJcneral Powers) Act, 1909, may be followed. 

(1) The dead load shall consist of the actual weight of walls, floors, 

roofs, partitions, and all other permanent construction. 

(2) The live or superimposed load shall be estimated as equivalent 

to the follow mg dead load. 


Floors. 

Description of Building. 

Load in lbs. per square foot of 
floor area. 

Human habitation or domestic building, - 

70 

Office, counting-house or similar building, 

i 

100 

i 

Workshop or retail shop, - 

• 

112 

Building of the warehouse class, 

Not less than 224. 


( Table continued overleaf ). 
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Loads —( continued ). 

Roofs. 

Description. 

Load in lbs. per square foot of 
roof area including wind 
pressure. 

Angle of inclination to the horizontal greater 
than 20 degrees,. 

28 

Measured on slope. 

All other roofs,. 

56 

Measured horizontally. 


(3) If the superimposed load is to exceed that specified for its 
class, the excess shall be provided for. 


(4) All buildings shall be designed to resist safely a horizontal 
wind pressure of not less than 30 lbs. per square foot of 
the upper two-thirds of the exposed surface. 

BEAMS SUPPORTING BRICK WALLS. 

When a beam or girder is used to support a brick wall over an opening, 
the value of the dead load may vary according to Beveral conditions. 



Fig. I. * Fic. 8 


The usual practice in this country is to take 'a load uniformly dis¬ 
tributed equivalent to the weight of the brickwork enclosed by the 
equilateral triangle shown in Fig. 1. 

If there are windows or other openings in the wall, the usual course is 
to take the weight of the area of brickwork shown shaded in Fig. 2. 
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Beams Supporting Brick Walls— ( continued ). 

The load should be taken as equivalent to the whole maBs of brickwork 
enclosed by dotted lines in Figs. 1 and 2 if:— 

(a) The brickwork is not thoroughly bonded throughout. 

(b) The breadthPof each abutment is less than half the span. 

(c) Great rigidity iB required. 

In buildings of steel skeleton construction, the entire weight of the 
brickwork, terra cotta or other material within the rectangle formed by 
two stanchions and two beams at suoceeding floor levels should be taken as 
the load on the lower beam. 

In every case add the load due to any portion of roof or floor supported. 
For permitted ratios of deflection for beams supporting brick walls, see page til. 

WEIGHTS OF MATERIALS. 

The foUomng table of average weights of materials has been compiled from various 

authoritative sources 

Approximate Weights of Masonry, Timber, Metals, &o. 

Lbs. Per Cubic Foot. 


Masonry. 


Asphalte, 

Brickwork pressed, 
n ordinary, 

ii soft, 

Cement (Portland), 
Concrete, 


140—150 Concrete, Reinforced, 

130—150 Granite, 

110—130 Limestone, Ashlar, 

90—100 it , Rubble, 

86— 94 Sandstone, - 

110—140 Slate, - 


150—160 

140—190 

140—170 

130—150 

130—150 

160—180 


Timber. 


Elm, .... 
Greenbeart, 

Jar rah (Wood Paving), 
Larch, 

Oak (English), - 


34—36 Oak (American), 

60—70 Pitch Pine, 

60—63 Red Pine and Spruce Fir, 

31—35 Teak, 

48—60 Yellow Pine (American), 


48—54 
42—48 
30—44 
41—55 
30—32 


Aluminium, - 
Brass, 

Copper, Sheet, 
ii , Wire, 
Gunmetal, 
Iron, Cast, 


Metals and Alloys. 

160—167 

Iron, Wrought, 

485 

525—530 

Lead, 

* 710 

548 

Steel, Cast, - 

492 

655 

ii , Rolled, - 

490 

528 

White Metal, - 

456 

450 

Zinc, 

- * 437 


(Table continued overleaf'.) 
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Weights or Materials—( continued ) 

The following table of average weights of material* has been compiled from various 

authoritative sources :— 

Approximate Weights of Miscellaneous* Merchandise 
Lbs. per Cubic Foot. 



Hay and Straw in Bales, 
Leather in Bales, 

Lime in Barrels, 

Oats, - 

Paper, ... 
Plaster iu Barrels, - 
Rags in Bales, - 
Rope, ... 
Sugar, 

Wheat, ... 

Wool in Bales, - 
Woollen Goods, 


14—19 
16—23 
50-60 
25-30 
10—64 
50—GO 
7—36 
40—45 
45—50 
40—45 
5-28 
13-22 


1 cub. ft. of Fiesli Water = 62*6 lbs. 

1 gallon it ii »= 10 it 

36 cub. ft ii n = 1 ton. 

224 gallons u n = 1 ton. 

Weight of Sea Water = 1D28 x Weight of Fresh Water. 

.SELECTION OF SECTIONS. 

Assuming that the value and condition of a load is known, the 
question of selecting a suitable section from the tables may now be 
considered. 

For the tabular conditions of stress load and support* 

Beams.—Part I. 

A section is suitable as regards flexure, deflection, web buckling, and 
rivet pitch, provided the tabular safe load for the required span is:— 

(a) Not less than the actual load. 

\b) Not printed in italics. 

(c) Not to the left of a dotted zigzag line. 

[d) Not to the right of a full Zigzag line. 

Stanchions.—Part II. < 

A section is suitable as regards strength provided that the tabular load 
for the required height is:— 

(а) Not less than the actual oonoentrio load. 

(б) Not less than the equivalent concentric load value of an actual 

load eccentric about the axis of least radius of gyration. 
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FACTOR OF SAFETY AND WORKING STRESS. 

The factor of safety is the number by which the ultimate strength of 
the material must be divided to give the working stress. 

The working stress or safe stress is the highest permissible fraction of 
the ultimate strength determined by practice to give a proper degree of 
security against the ruplute of any portion of the material. 

The factor of safety and working stress ensure that the maximum 
stresses developed in any member must never approach the ultimate 
strength of the material by making reasonable provision for :— 

(a) Undiscovcrable and unavoidable imperfections of material and 
wot kinanship. 

(ft) Deterioration of material due to fatigue or oxidisation. 

(e) The possibility under unforeseen circumstances of an increase of 
the amount or change in the nature of the load calculated to 
be supported. 

Usual factors of safety and corresponding working stresses in tons 
per square inch are :— 


Condition of Loading. 

Factor 

of 

Safely. 

| Working Stresses. 

Tension or 
Compression. 

Shear. 

For Stationary Loads, ... 

4 

7*5 

5‘5 to 6 

For Moving Loads not applied with 
impact (see also pages 205-2%), - 

6 

5 

3 G to 4 

For Temporary Work, 

l 

3 

10 

7-3 to 8 


BEAMS. PART I. 

Variations of the Tabular Conditions. 

Formulas for Equivalent Tabular Loads* 

By means of the following formulae, equivalent tabular lo"ds may 
be ascertained for the variations of stress, iactor of safety, load and 
support conditions, ordinarily met with in practice. 

As the included weight of the beam is uniformly distributed, the 
results (ibtained for concentrated loading are not strictly accurate, but 
are sufficiently so for practical purposes. 
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Variations—( continued ). 

FORMULAE FOR EQUIVALENT TABULAR i OADS. 

SAFE LOAD TABLES. # 

Description. 

j Equivalent .lmlarL.uif.tr 

1 

Support j Load j Extreme J I-V'orof 

Condition. ; Condition. j Fibre hiress. ; s. >.| V . 

! ! f'L , . 

1 , Modified J “ ^ 

, J . 

Beam. 

Both ends sim- | f Loa '! !n ^ u , n V 1 7T»W \ \y } 

r.y snorted, j ■ , A j , 

1 ' ' i 

i 

ft 

! » 

l t 

h Single lead at • In W n | \\ F 

” j centiu of span, j / * ’* i o 

1 : ! i 

i I 1 

* i 

ri 

, - i 

Both ends fixed 1 J' n;i, ] ln S uni ; ! , r > \V ‘ W 1 W F 

™«- 7- ; u ■« 

i 

! i 

91 

\ 1 

n Single load at T o W WF 

centre of span. j " 4 

1 

1 

Cantilever. 

i 

One end fixed Loading uni- | 

orencaetre. formly d^tri- j - 4W \M 

buted. J 

- - . . i 

ii 

Single load at .... w 

" extreme outer - , ~ 8 W 2 W I'’ 

end. * / 

1 

W actual load in tons, f _ extreme fibre stress in tons per square inch. 1 

i = factor of safety. 

^^S;s“^!dT^r dified ’ dcflcciion ' web ' huckKnf ’ aBd i 
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Vaiuations —(cont i ,med). 

FORMULA FOR EQUIVALENT TABULAR LOADS. 
BREAKING LOAD TABLES. 

Description. 

Support 

Condition. 

Load 

Condition. 

Equivalent Tabular Load for 

Extreme Factor of 

Fibre Stress. Safety. 

Modified. 

Tabular 

Breaking. 

Modified. 

Beam. 

Both ends sim¬ 
ply supported. 

Loading uni¬ 
formly distri¬ 
buted. 

30 W 
/ 

w 

' WF 

II 

II 

Single load at 
centre of span. 

60 W 
"/ 


2WF 

N 

Both ends fixed 
or encostrd. 

Loading uni¬ 
formly distri¬ 
buted. 

20 W 
"/ 

w 

ro 

W F 

1-5 

w 

If 

Single load at 
centre of span. 

30 W 
/ 

w 

WF 

Cantilever. 

One end fixed 
or encastrA 

Loading uni¬ 
formly distri¬ 
buted. 

120 W 
/ 

4 W 

4 WF 

II 


Single load at 
extreme outer 
end.. 

240 W 
/ 

8 W 

SWF 

W = actual load in tons, f = extreme fibre stress in tons per square inch. 

F — factor of safety. 

When the tabular conditions are modified, deflection, web-buckling, and 
rivet pitch limitations should be noted. 


f 


255 
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V ari ations —( continued). 

FORMULAE FOR EQUIVALENT TABULAR LOADS. 


Examples :— * 

(a) Required a suitable section for a load of 14*08 tons (including weight 
of beam) distributed uniformly over a span of 12 feet, the extreme fibre 
stress not to exceed 6 tons per square inch, corresponding to a factor of 
safety of 5. 

The equivalent tabular load W T to be referred to is: 


W T = 


7 5W 

f 

7-5 X 14 08 
G 


> or < 


W, = 


WF 


14 08 x 5 


= 17*6 tons. 


= 17'6 tons. 


On referring to 17'6 tons in the table on page 16, Part I., it is found 
that a steel joist 10" x 6" x 42 lbs. is suitable. 

(b) Required a suitable section of tee as a canbilevor for a load of $ ton 
concentrated at a point 5 feet from the support, the extreme fibre stress 
not to exceed 10 tons per square inch corresponding to a factor of safety of 3. 

The equivalent tabular load W T to be referred to is :— 


. _ 240W 

* / 


A 


W, = 8 WF 


240 x *5 
10 ' 


or 


= 8x5x3 


= 12 tons. 


= 12 tons. 


On referring to page 92, Part I., it is found that the tabular loads for 
4" x 5" x J" tee for 5 feet span is 11*9 tons, therefore this section is 
suitable. 


LATERAL SUPPORT. 

• 

Experience has shown that the'conventional estimate of the strength 
of a beam without lateral support is somewhat low. This is specially 
applicable to a steel joist or compound girder, as the solid web assists 
the tension flange in sustaining the compression flange, and the buckling 
which would otherwise take place is prevented to a large extent. 

It has been proved by experiment that when the laterally unsupported 
length of a beam becomes 80 times the flange breadth, the normal strength 
is reduced by about one-third. 
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Lateral Support— [ continued ). 


Should the laterally unsupported length of the compression flange 
of a beam exceed 30 times its breadth it is recommended by certain 
authorities that the leading be reduced in the following proportions:— 


Distance between Lateral Supports. 

Safe Load Uniformly Distributed. 

40 times flange width, 

| tabular load. 

50 ii ii it 

2 it •• 

60 ii H ii 

i ■» ii 

70 ii !> ii 

i ii it 


These proportions apply also to the equivalent tabular loads found 
by formula!, pages 254-255. 

In structural steelwork for buildings the export engineer is permitted 
a considerable latitude in interpreting the above recommendation. 

BENDING MOMENT AND MOMENT OF RESISTANCE. 

The law that 44 for equilibrium the moment of resistance 
must equal the bending moment,” underlies all formulae 
for the flexural strength of a beam. 

For this reason, when an equivalent tabular load cannot be ascertained 
immediately by a convenient multiplier (such as 2 for a single concentrated 
central load), the method adopted by the majonty of engineers is to 
calculate the maximum bending moment due to the system of loading. 

Formulae for the calculation of the maximum bending moment or 
usual systems of loading are given on the following pages. 

Moment of Resistance Tables. Part I. 

If the maximum bending moment in foot tons is known for any system 
of loading, a suitable section for the tabular extreme fibre stress of 7 5 tons 
per square inch or factor of safety of 4, may be selected without further 
calculation by using the tables of “ Compound Girders arranged in 
Descending Order of Carrying Capacity,” Part I, pages 60 to 67 inclusive. 

The method of using these tables is given in Part I., page 109. 
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LOAD EQUIVALENTS AND MAXIMUM DEFLECTIONS 
FOR VARIOUS CONDITIONS OF LOADING. 


W* = Superimposed Load. W, » Totrfi Weight of Beam. 

L = Effective Span. I = Moment of Inertia. 

E = Modulus of Elasticity. 


Condition 

of 

Loading. 


Safe 

Load 

Factor 

(approx.). 


Equivalent 

Distributed 

Load 

including 

Vfm. 


Maximum Deflections. 


Due to 


uperimposed 
Load W*. 


Due to Superimposed 
Load W* + Weight 
of Beam W». 



W* + W» 


2W A + W 


4ab(2W a +W„) 


L 2 



6Wi L» 


884El 


W*L» 


48 El 


Wi ab(2L - a) 


9KIL 
/ a(2L - a ) 
x V 8 


Wi a (3L 2 - 4a?) 


48EI 


C(Wi +W, )L» 
384El 


Wi L» 6W, L» 
48EI 8S4ET 



48EI 
6W*L> 


884El 


V 

(4bg®+8agL) 




For Symmetrical Sections, Working Stress at 7*6 tons per 
square inch. E » 12,000 tons per square inch. L in feet. 
5 = Maximum deflection In inches. K = Coefficient, Part I. 
Then for Case (1) S * KL a and for case (2) 5 = KL 2 -f-1*25. 


Safe Load Fuctor (approximate). 

W a Total Load in Tons. 

Wt = Tabular Load in Tons, Port I. 
Then W = W* x Safe Load Factor. 
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BENDING MOMENTS, REACTIONS AND VERTICAL SHEARS 
FOR VARIOUS CONDITIONS OF LOADING. 



M = MaxiAum Bending Moment L =* Effective Span. 
P = Maximum Positive Shear = Left Hand Reaction. 

Q b Maximum Negative Shear = Right Hand Reaction. 


Bending Moments. 


Reactions and Vertical Shears. 



Maximum due to 


Maximum due to 

Diagram. 

Wa 

only. 

Wa + W« 

Diagram. 

Wa 

only. 

Wa + W. 

89 


Mb 


Wa 

P — 

Wa+W, 
r “ 2 

r-— l——| 

(la) 

M= g 

(Wa+Wi)L 

8 

(lb) 

~ W * 

Q- 2 

Q Wa+W. 



M- 


P Wa 

« WaWW. 


m - w ; l 

K! 1 _ 

P ~ 2 

1 “ 2 

WaL.WbL 

4 8 

p\ 1 1 

< I 

^ l N 

II 

Gf 

w*+w. 

Q “ 2 

}■——L- 

(2a) 

4 

M- L- *i*Q 

(2b) 


,, Wa ab 

M= 

aC2W*b+W.L) 

rUL _ Tf 

p- w £* 

P=^. b + W? 

L 2 

r | _ I 

i*a*r-rb‘ — 

*-L- 14 

(3a) 

2L 

W,a* 

“ £L 

(• a* - - b — *1A 

N-- - - l - W = 

(3b) 


^ W A a , W, 

Q L + 2 


w-L- 

«a) 


M=—— 


M=» 

W*a , \V«L 
2~ + 8 






Wa only 


WAag .WAbga 
w * " L + ~ ~2V> 
for 


« = a + 


-«+•) 


W I L_U 

(4b) 




Q= 


Wa 


P = 

Q 


w*+w* 

2 

W A +W, 


l (r° ^ 


(M>) 


w*/ Q b V 

ir( ft +2) 


P= 

Wa/ b \ We 
L U +0 / + T 

Q= 

Wa/ b\ , Wb 

t(» + t) + -t 
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LOAD EQUIVALENTS AND MAXIMUM DEFLECTIONS 

FOR VARIOUS CONDITIONS OF LOADING. 

W* = Superimposed Load. W. = Total Weight of Bean*. 

L - Ififfective Span. I = Moment of Inertia. 

E — Modulus of Elasticity. 

Condition 

«>f 

Loading. 

Safe 

Load 

Factor 

(approx.). 

Equivalent 

Distributed 

Load 

including 

W». 

Maximum Deflections. 

Due to 

Superimposed 

Load Wa. 

Due to Superimposed 
Load Wi + Weight 
of Beam W*. 

«(»»»»»»»» 

i 

Wa + W* 

Wa W 

(WA +Wl JU 

1*-L—-»! 

(6) 

SEI 

SKI 

P -=9 


2YV* + Wb 

w*y 

W* fji W»W 

m* —l—*1 

(7) 

3KI 

*KI + bEl 



Wa + W B 

WaU 

(Wa +W,)L3 

(8) 

884El 

8ME1 

B— - 0 — S 

I 

2Wa + W» 

w*w 

Wa L> Wb L» 

ft*— l— 

(9) 

102 El 

• 

182EI + 884EI 

ftr™ “i.-c.'j'Tfc 

K’-L- 

(10) 


For Symmetrical Sections, Working Stress at 7‘6 tons per 
square inch. E = 12,000 tons per square inch. L in feet. 

5 = Maximum deflection in inches. K *= Coefliclent, Part L 
Then for case (6) and for case (7) SnKI^xST&i. 

Safe Load Factor (approximate). 

W = Total Load in Tons. 

Wt = Tabular Load in Tons, Part L 

Then W = Wt x Safe Load Factor. _ 
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BENDING MOMENTS, REACTIONS, AND VERTICAL SHEARS 
FOR VARIOUS CONDITIONS OF LOADING. 


M = Maxiftmm Bending Moment. L = Effective Span. 
P = Maximum Positive Shear = Left Hand Reaction. 

Q = Maximum Negative Shear = Right Hand Reaction. 


Bending Moments. 


Diagram. 




Maximum due to 

Wa 

only. 

Wa +W«. 

M-^ 

M = (Wa+W.)L 
2 

j 

M=WaL 

m _(2Wa+W,)L 


Diagram. 


Reactions and Vertical Shears. 


Maximum due to 


W* +W* 


P=Wa P=W a +Wm 


P=Wi P=Wa+W, 


»--L-~ 

(8b) 


H VI „ Wa 

i Q— u 



2 2 





M=> 

Wa j 

' c 2 \ 

T< 

^“ C +4L/ 


p = 




.*■""1 ,TI 

. --C w~ 

-L 
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REACTIONS, BENDING MOMENTS, Etc. 

The following example shows the method of calculating the reactions, 
vertical shears, maximum bending moment, and defection, due to a non- 
uniform system of loading on a simply supported beam. 

The selection of a suitable section from the tables of Part L is indioated 
also. 



K-30' 0'--»i 

- L-Etetctive Sean — Centres or Bearings 

Total load = W = A+B + C = 5+8+10 = 23 tons 

Left hand roaotion = R. - (A x ») + (B x b )+( 0 x o ). 

Li 

ss 5x25 + 8xI8 + 10xl0 = 12 - 3 
30 

Right hand reaction=R* =W - R,. —23 - 12 3. 

— 10*7 tons 

R l and R* are also respectively equal to the maximum positive and 
maximum negative vertical shears. 

Position of zero shear and maximum bending moment M, = maxi¬ 
mum bending*moment in ft. tons. 

Add the loads in succession from left hand. Then B added to A 
exceeds R b Zero shear and maximum bending moment 
oocur at B. 

Value of maximum bending moment 

M r — Rtxd-Axe = 12*3x12-5x7 = 112*6 ft tons. 
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SELECTION OF A SUITABLE SECTION. 

(a) Method x, by moment of resistance. 

o 

The moment of resistance in foot tons required is equal to the maximum 
bending moment= 112*6 ft. tons. 

Refer to Part I., page 66 . 

The girder composed of 1 steel joist 16" x 6 " and 2 plates 10" x J" weigh¬ 
ing 115J lbs. per foot has a maximum moment of resistance of 115’4 foot 
tons, therefore this section is suitable as regards flexure. 

Refer to Part I., page 22. 

As the safe load is printed in ordinary type and is between the dotted 
and full zig-zag lines, the section is suitable also as regards rivet pitch, 
web buckling and deflection for ordinary conditions. 

(b) Method 2, by modulus of section. Symbol Z. 

The modulus of section Z required is equal to the maximum bending 
moment in foot tons x 1 *6 or Z=M» x 1 *6 = 112 *6 x 1 *6 = 180*16 inches.* 

Refer to Part I., page 22. 

The section referred to above has a maximum modulus of section of 
184*6 inches*. 

(c) Method 3 , by equivalent distributed tabular load. W T . 

The equivalent distributed tabular load to be referred to is equal to 8 
times the maximum bending moment in foot tons divided by the effective 
span in feet or 

W T - P x ** 2 '9 =30 tons approx. 

Refer to Part I., page 22 . 

The tabular load for 30 feet span for the section referred to above is 
30*8 tons. 

If the depth is unrestricted, reference may be made to Part I., page 16. 

Section steel joist, B.S.B., 30, 24"x7i", weighing 100 lbs. per foot, has 
a maximum moment of resistance in foot tons= 138*2, a maximum modulus 
of section * 221 *2 inches*, and the tabular load for 30 feet span=36 8 tons. 
This is the lightest suitable section available. 




EK '£* 
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Moment of Resistance—( continued ). 

By the following formulae, the equivalent tabular moment of resistance 
in foot tons corresponding to any specified extreme fibre stress or factor 
of safety may be ascertained from the known value of the maximum 
bending moment in foot tons. » 

Mir = Maximum bending moment in foot tons. 

/ = Specified extreme fibre stress in tons per square inch. 

F = Factor of safety. 

R* = Equivalent tabular moment of resistance in foot tons. 

Then 


R* 


7-5 M f MfF 
- or- 

J 4 

MAXIMUM MODULUS OF SECTION. 


An alternative and much used method of selecting a section of beam 
suitable for any system of loading for which the maximum bending moment 
is known, is offered by the tabulated values of ** maximum modulus of 
section" which for convenience of reference are printed in prominent type. 

Any beam or girder will be suitable as regards resistance to flexure 
provided that it has a “ maximum modulus of section " not less than the 
value ascertained by the appropriate formula of the following, in which:— 
Z = tabular section modulus required. 

M = maximum bending moment in inch tons. 

Mr = •• H ii n foot tons. 

f — extreme fibre stress in tons per square inch. 

W = actual load in tons uniformly distributed. 

L = effective span in feet. 

(«) For tabular extreme fibre stress of 7*5 tons per square inch, or 
factor of safety of 4 and any system of ioadiug. 

M 

Z - 1 6 Mr or Z = 

(&) For any specified exti eme fibre stress and any system of loading. 
„ 12 Mr „ M 

or Z=y 

(c) For the tabular conditions of load, support and stress. 

WL , 

Z =—g— for any span in feet. 

* s= 2W for ten feet span. 

\V 

=; "g~for one foot span. . 

[d) For the tabular conditions of load and support and any specified 

extreme fibre stress. 

v 3WL * . . 

Z = ~~2jT * or an y B P an ln * ee *- 


264 
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DEFLECTION, 

Notation. 

maximum deflection in inches, 
load in tons, 
tabular load in tons. 

modulus of elasticity in tons per Bquare inch, 
moment of inertia in inches 4 . 
overall depth of beam in inches, 
factor of safety. 

extreme fibre stress in tons per square inch, 
span in feet, 
span in inches, 
deflection coefficient. 


Dekivation of Deflection Coefficients. 

For the tabular conditions of load and support, the general formulas 
for the maximum deflection in inches which occurs at the centre of the 
span is— 

_ 5W1» 

8 " 381 K<1 

By substituting equivalent values for W and I, expressing the span in 
feet, assuming E = 12,000 tons per square inch, / —To tons per square 
inch for safe loads, f — 30 tons per Bquare inch for breaking loads, the 
formula becomes— 

3L* 

h — jyQ-jj for safe load tables, 

12 i ? 

and 5*= jgQjJ for breaking load tables. 

Each deflection coefficient “ K ” of the tables is equal to 

3 

j gQ p for safe load tables, 
or for breaking load tables. 

Therefore the maximum deflection in inches “5” is equal to:— 

KL* for safe load tables, 

KL* 

or --jjr- for breaking load tables. 


266 
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Deflection— { continued ). 

Uses of Deflection Coefficients. 

The tabular deflection coefficients may be used to ascertain the 
maximum deflection in inches for any specified extreme fibre stress in 
tons per square inch, or for any specified factor of safety; the nature 
of the load and support conditions remaining unaltered. 

„ Safe Load Tables. 

For specified extreme ''i For specified factor 

fibre stress in tons of safety, 

per square inch, - or 

*_KLV . 4KL» 

7*5 F 

Breaking Load Tables. 

For specified extreme f For specified factor 

fibre stress in tons of safety, 

per square inch. - or 

, KL 9 / . KW 

8 ~ 30 F 

Example (1):— 

(а) Required deflection of girder 220 A, 17" x 10", page 22, Part I., 

under tabular load of 37'4 tuns, the span being 20 feet. 

Answer ;— 

Deflection coefficient K = *001103. 

S = KL 3 = *001103 x 20 a . 

= O'44 inch = approximate. 

Example (2):— 

(б) Required deflection of girder 280 B, 25" x 16", page 30, Part I., 

for a specified extreme fibre stress of 5 tons per square inch, 
the span being 30 feet. 

Answer ;— 

Deflection coefficient K = *00075. 

. *00075 x 30 9 x5 

7*5 7*5 

= 0*45 inch = approximate. 

Example (31:— 

(c) Required deflection of angle BSUA25e, 7" x 3$" x page 84, 
Part I., for a specified factor of safety of 3, the span being 10 
feet. • 

Answer :— 

Deflection coefficient K = ‘008333. 

. * KL 9 *008333 xlO 9 

• • 9 ~ "p-3- 

« 0*28 inch = i" full 
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Dktlbotion —(cont inued ). 


Safe Load Tables. 


, Symmetrical Sections. 

Ratio of deflection to span for tabular conditions of 
stress, load, and support. 

If the effective span of & beam is equal to 24 timeB its depth, the 
maximum deflection is of the span, or approximately j^th of an inch 

per foot of span. The full zigzag lines of the tables indicate this limit 
for each section. 

If a beam supports plaster work such a deflection as the foregoing 
may be excessive; for this condition it is preferable to limit the effective 
span to 20 times the depth of the beam, in whioh case the maximum deflec¬ 
tion is y({th of the span, or approximately j^nd of an inch per foot of span. 

A specification may stipulate that the deflection must not exceed 
a particular ratio of the span such as ri*th, &c. 

Let — = the specified ratio. 

y 

Then for the tabular conditions of stress, load and support, the 
limiting span:— 

L _ 24D x 320 

y 

To obtain the rna yimnm allowable extreme fibre stress in tons per 
sqnare inch corresponding to a specified ratio of deflection to span, the 
formula is:— 

, _ 4800D 

1 ?L 

To obtain from the tabular load, the maximum allowable load uni¬ 
formly distributed corresponding to a specified ratio of deflection to span, 
the formula is:— 

w _ 640DW, 

7L 

or having ascertained f by the previous formula 

Wss< 1 Qt? 

7*6 

or from the moment of inertia 

64001 
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Deflection — {continued). 

As an example of the foregoing, the 1909 Amendment of the 
London Building Acts may be cited. 

f* 

Therein it is stipulated that if the effective span of a beam exceeds 
24 times its depth, the deflection must not exceed 4 J 6 th of the span, or 

I = J_ 

y 400. 

For this particular condition- - 
, 12 D 

f ~~lT 


w = 


8 DW, 


or W = 


Example 

Required the maximum allowable extreme fibre stress in tons per 
square inch, and the maximum load uniformly distributed for girder 
106A, 14£" x 10", page 26, Part 1., the effective span being 30 feet and the 
deflection not to exceed jfoth of the span. 


Answer 


, 12 x 14*5 . 

f =-go-= 6*8 tons per square men. 


W = 


8 x 14*5 x 29-8 
6 x 30 


= 23 tons. 


16 x 1294 ^ 

or W =- oa 2 -= 23 tons. 

A beam may have been selected from the tables for a specified load 
and span, but on calculating the deflection by formula i = K. x L® it is 
found that the result exceeds that allowable for some particular condition. 

In such a case, a deeper or a heavier beam must be chosen. 

If the depth is not restricted the required coefficient is found by 
dividing the allowable deflection by the square of the span in feet, or;— 

_ & 


If the depth cannot be increased a suitable beam may be selected by 
referring to a tabular load equal to the increased load obtained so:— 

w WKL> 

W, =— 
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Deflection— (continued). 

Example of Unrestricted Depth :— 

Required a beam to support 40 tons uniformly distributed over a span 
of 20 feet, the deflection not to exceed £ inch. 

The depth being unrestricted, the required coefficient, 

K =-b=-m = 00125 

Therefore any section for which the tabular load for 20 feet span is not 
less than 40 tons and for which the deflection coefficient is not greater than 
*00125 is of sufficient strength. 

See pages 16 and 17, Part I. 

B.S.B. 29, 20” x 7£" x 89 lbs. will support 41*8 tons. The deflection 
coefficient is *000937 and the deflection for 40 tons is 0*36 inch. 

Similarly see pages 24 and 25, Part I. Girder 143A, Part 1., 15f" x 
10" x 108 lbs, will support 40 7 tons. The deflection coefficient is *00119 
and the deflection for 40 tons is 0*47 inch. 

Therefore either of the foregoing sections comply with the con¬ 
ditions. 

8 

To show that the deflection coefficient must not exceed j 2 

or *00125 for the example, unless the tabular load is considerably in excess 
of the specified load. 

See pageB 36 and 37, Part I. 

Try girder 100B, 13” x 14” x 138 lbs. 

Tabular load for 20 feet=40*1 tons. 

Deflection coefficient = *001442. 

Deflection=0*57 inch. 

Example of Restricted Depth :— 

Required a beam not more than 16 inches deep to support 17*4 tons 
uniformly distributed over a span of 26 feet, the deflection not to exceed 
0*52 inch. 

See pages 16 ana 17, Part I. 

B.S. B. 27, 16" x 6" x 62 lbs. is suitable for depth and load. 

Deflection=K1^ — *001172 x 2G 3 . 

=*0*787 inch. 

As this exceeds the specified deflection, an increased tabular load 
must be referred to. 

This increased load= — 9 

0*52 

=26*4 tons. 


26 
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Deflection— ( continued ). 

See pages 22 and 23, Fart I. 

Girder 200A, 16" x 10" x 95 J lbs. will support 26*7 tons on 26 feet span. 

Tbe deflection coefficient is *001172, and the deflection for 17'4 tons is 
0*516 inch. 

Therefore this section complies with all the conditions. 

To calculate the maximum deflection in inches for an actual load 
less than the tabular load the formula is:— 

, KL*W 

,= ~WT 

In the last example. 

, *001172 x 26* x 17*4 
26*7 

=0*516 inch. 

Particular cases of deflection of unsymmetrical sections, and adapta¬ 
tions of the breaking load tables may be investigated on similar lines to 
the foregoing. 

These are not considered of sufficient importance to treat in detail. 

For unsymmetrical sections, substitute for D, twice the distance from 
the neutral axis to the extreme fibre. 

For the breaking load tables substitute/= 30 for/= 7*5. 

It may be pointed out that if a deflection coefficient of the breaking 
load tables is multiplied by the square of a span in feet, KL*, the 
product is a purely imaginary value which must be divided by a factor 
of safety to produce a deflection within the elastic limit. See notes to 
Part L 

Deflection in Practice. 

In practice, and particularly in buildings of the domestio order, which 
includes offices, clubs and the like, it is frequently observed that the 
calculated deflection is not realized, but this is due to the fact that the 
calculated load is not realized in the same proportion. 

m 

Another point which may be noted is, that ordinarily a proportion of 
the loading on a beam is applied gradually as the building operations 
proceed. * 

For example, a beam which ultimately will support plaster work, is 
deflected to some extent by the weight of the floor before the plastering is 
applied, so that the deflection liable to produoe cracks in the plaster is 
limited to that produced by live load only. ^ 


V « 
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Deflect! o n — {continued). 


For beams supporting brick walls, the permitted ratios of 

deflection to span should be as under t— 

• 

Length of Span in feet. 

Permitted Ratio of Deflection to Span. 

Less than 10. 

Not exceeding l/360th. 

10 to 15. 

1/360th to 1/500th. 

15 to 20. 

Not exceeding 1/500th. 


WEB BUCKLING. 

The maximum allowable load on an unstiffened beam or girder, 

the reaction at the point or points of support, and the minimum Bpan for 
uniformly distributed loading are limited by the capacity of the web or 
webs to resist failure by buckling. 

The maximum loads or minimum spans indicated in the tables by 
dotted zigzag lines have been calculated by the following formulae which 
make allowance for the tendency of a web to fail aB a thin column by 
buckling. 

d — net depth of web in inches, 
t = thickness of web in inches, 
n = number of webs (if more than one). 

A = total web area in square inches, 
q = working stress in tons per square inch of web area. 

S = total vertical shear in tons. 

W = maximum allowable load in tons uniformly distributed. 

W F = tabular load for 1 foot span. 

L = minimum span in feet corresponding to W F 

A = d x t x n. 

q = 5-5 - *04 - 
t 

S = q x A 

8 is also the maxirtmm allowable value in tons of a single concentrated 
load or reaction at any point unless the web is stiffened. 

W = 2 S = 2 q A. 
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MINIMUM SPANS AND MAXIMUM LOADS FOR WEB BUCKLING. 


STEEL JOISTS. 


Reference 

Mark. 

Section. 

Weight 
per 
foot 
in lbs. 

Net web 
area in 
square 
inches. 

B 

Minimum 

Span 

in 

feet. 

Maximum 
Reaction or 
Concentrated 
Load 
in tons. 

= S. 

Maximum 
Load Uniformly 
Distributed 
in tors. 

- w. 

B.S.B. 30 

24 

X 

7* 

100 

12*78 

10*6 

52*1 

104*3 

B.S.B. 29 

20 

X 

74 

89 

10*44 

9 2 

45*3 

90*6 

B.S.B. 28 

18 

X 

7 

75 

8*58 

8*5 

37*4 

74-9 

B.S.B. 27 

16 

X 

6 

62 

7*61 

6*6 

34*1 

68-3 

B.S.B. 26 

15 

X 

6 

59 

6*40 

7*3 

28 6 

57 3 

B.S.B. 25 

15 

X 

5 

42 

5*67 

6*0 

23-9 

47-8 

B.S.B. 24 

14 

X 

6 a 

67 

6*95 

7 0 

27-1 

54*1 

B.S.B. 23 

14 

X 

66 

46 

4*90 

7*5 

20-9 

41-9 

B.S.B. 22 

12 

X 

6 a 

54 

4*92 

6*7 

23-2 

46-4 

B.S.B. 21 

12 

X 

65 

44 

4 08 

7*2 

18-3 

36*6 

B.S.B. 20 

12 

X 

5 

32 

368 

5*8 

15-8 

31*6 

B.S.B. 19 

10 

X 

8 

70 

4*56 

76 

22*8 

45*5 

B.S.B. 18 

10 

X 

6 

42 

3*24 

7*0 

15-2 

30*4 

B.S.B. 17 

10 

X 

5 

30 

3*07 

5*2 

14*0 

27*9 

B.S.B. 16 

9 

X 

7 

58 

3*68 

6*9 

18*5 

36*9 

B.S.B.15 

9 

X 

4 

21 

2*35 

4*3 

10-5 

21*0 

B.S.B. 14 

8 

X 

6 

35 

2*86 

5 0 

14*0 

281 

B.S.B. 13 

8 

X 

5 

28 

2-27 

5*2 

10-8 

21*6 

B.S.B. 12 

8 

X 

4 

18 

1*92 

4*0 

8*7 

17*4 

B.S.B. 11 

7 

X 

4 

16 

1*48 

4*2 

6-7 

13*5 

B.S.B. 10 

6 

X 

5 

25 

1*88 

3*8 

9-5 

19*0 

B.S.B. 9 

6 

X 

H 

20 

1*77 

3*3 

8*8 

17*7 

B.S.B. 8 

6 

x-3 

12 

1*31 

2*7 

6*2 

12-4 

B.S.B. 7 

5 

X 

44 

18 

109 

4*2 

5*4 

10*9 

B.S.B. 6 

5 

X 

3 

11 

•89 

3*2 

4*2 

8*5 

B.S.B. 5 

4| 

X 

If 

64 

•72 

2*1 

3*3 

6-6 

B.S.B. 4 

4 

X 

3 

94 

*68 

2*8 

3*3 

6*7 

B.S.B. 3 

4 

X 

If 

6 

•58 

1*7 

2*7 

5*4 

B.S.B. 2 

3 

X 

3 

84 

*42 

3*0 

2*1 

4*3 

B.S.B. 1 

3 

X 

14 

4 

•38 

1*6 

1*9 

« 3*8 


s 
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MINIMUM SPANS AND M. 

AXIMUM LOADS FOR WEB B 

UCKLING. 




NT 

RKL CHANNELS. 



■Reference 

Mark. 

Section. 

■f 

Weight 
per 
foot 
in lbs. 

Net. web 
area in 
nquure 

inches. 

MiTunimn 

Moan 

in 

feel. 

Maximum 

1 truer, ion or 
(’oneem,rated 
Load 
in tons. 

Maximum 
Load Uniformly 
Distributed 
in tons. 

! 

B.S.O. 27 

15 

x 4 

4194 

7'13 

3-9 

31-8 

63-7 

B.S.C. 26 

12 

x 4 

36-47 

5-56 

3*5 

261 

52-2 

B.S.O. 25 

12 

x 3£ 

32-88 

5-33 

3-2 

24-8 

49-5 

B.S.C. 24 

12 

x 3i 

2610 

4-07 

3-7 

177 

35-3 

B.S.O. 23 

11 

x 4 

33-22 

4-82 

3*4 

22-8 

45-6 

B.S.C. 22 

11 

x 34 

29-82 

4-61 

3-1 

21-6 

43-2 

B.S.C. 21 

10 

x 4 

30-16 

413 

3-3 

19-7 

39-4 

B.S.C. 20 

10 

x 34 

28*21 

413 

3 0 

19-7 

39-4 

B.S.C. 19 

10 

x 34 

23-55 

3-32 

3-4 

151 

30-3 

B.S.C. 18 

9 

x 4 

28-55 

3-66 

O d-i 

17-7 

35-5 

B.S.C. 17 

9 

x 34 

25-39 

3-49 

2-9 

16-8 

33-6 

B.S.C. 16 

9 

x 34 

22-27 

2-95 

3-2 

13-7 

27-5 

B.S.C. 15 

9 

x 3 

19-37 

3 00 

2-6 

14 0 

27 9 

B.S.C. 14 

8 

x 4 

25-73 

3 04 

31 

14-9 

29-8 

B.S.C. 13 

8 

x 34 

-22-72 

2-89 

2-8 

14 0 

281 

B.S.C. 12 

8 

x 3 

19-30 

2-58 

2-7 

12-3 

24-6 

B.S.C. 11 

8 

x 24 

1512 

219 

2-5 

10-1 

20-2 

B.S.C. 10 

7 

x 34 

20-23 

2-34 

2-8 

11-5 

23-0 

B.S.C. 9 

7 

X 3 

17-56 

2-23 

2-5 

10-8 

21-7 

B.S.C. 8 

6 

x 34 

17 90 

1-84 

2-7 

91 

18-3 

B.S.C. 7 

6 

x 3 

l«-29 

1-85 

2-4 

9-2 

18-4 

B.S.C. 6 

6 

x 3 

14-49 

1-56 

2-6 

7-6 

15*2 

B.S.C. 5 

6 

x 24 

12 04 

1-61 

2-0 

7-8 

15 6 

B.S.C. 4 

5 

x 24 

10-^8 

1-30 

1-9 

6-4 

12-9 

B.S.C. 3 

4 

x 2 

7-96 

0-79 

1-8 

4 0 

7-9 

B.S.O. 2 

34 

X 2 

6-75 

0-70 

1*5 

3-5 

71 

B.S.C. 1 

3 

V 

x 14 

5-27 

0-58 

11 

3 0 

5-9 





Web B tckling— [ continued ). 

Example (1):— 

Page 32, Part I., Girder 220 B, 17" x 14" x 174 lbs., eomposed of 2 
steel joists 10 " x 6 " x 62 lbs. and 2 steed plates 14" t x 

[а) Required the maximum allowable value in ions of a single con¬ 

centrated load. 

From Table, page 272. the value of S for 1 - 16" x 6 " joist is 34'1 tom 
S for girder = 34 1 x 2 = 68 2 tons. 

Example (2):— 

( б ) Required the minimum Bpan for a uniformly distributed load. 
Safe load on 1 foot span :— 

W F = 1258 tons. 


L = 


= W, = 1258 9.2 f eet . 


2 x 68-2 


It may also be noted that 0*2 feet is the maximum span for the load of, 
68 2 tons if concentrated at the centre. 

STIFFENERS. 

Stiffeners are necessary where the shearing stress is greater than the 
allowable value of q by the formula on page 271. 

Compound Girders. 

Stiffeners are rarely required for compound girders except under heavy 
concentrated loads and over the supports of girders of very short spans. 

Plate Girders. 

In plate gi:der work stiffeners are usually provided under all con¬ 
centrated loads and over all points of support. 

General. 

Where uniformly distributed loading produces excessive shear, the 
stiffeners should be placed at distances apart uot exceeding the depth of 
the girder or at a maximum of 5 feet. 

Plate Girders. 

Where tlje shearing stress is less than the allowable stress by formula, 
stiffeners are commonly provided in plate girders. These may be spaced at 
convenient distances. 

Spacino. 

I 

In all cases stiffeners should be spaced so as to interfere as little as 
possible with the uniform pitch of the flange riveting. 

For this reason angle sections are more satisfactory than tee sections, 
although the latter may be used with advantage at a web splioe, as they 
permit of riveting on each side of the joint. - d 


m 
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Stiffen ers —{continued). 


Design of Stiffeners. 

There is no rational method of determining the sections of stiffeners, 
practice and experience oeing the only useful guide.;. 

Some authorities suggest that stiffeners may he considered as round 
ended struts, free to move in a direction parallel to the web, the allowable 
stress per square inch being determined by a suitable stanchion formula. 

Such a method may answer for stiffeners over reactions or nndoi 
concentrated loads of considerable amount, but is unlikely to do so for 
moderate or uniformly distributed loading, owing to the smallness of the 
resulting sections. 

The minimum size of angle used should not be less than 2" x 2" x and 
in general, the sizes of stiffeners should bear a reasonable proportion 
to tike girdere they are employed on. 

PARALLEL JOISTS AND SEPARATORS. 

An economical arrangement for supporting a wall is formed of two or 
more steel joists parallel and closely adjacent to each other. 

In order to insure unity of action, such joists wherever used to support 
a single load, should be rigidly connected together by separators and bolts. 

The separators should be spaced apart throughout the entire length 
of the joists at distances not exceeding live times the depth over flanges. 

They should also be placed immediately over each support and 
immediately under each concentrated load. 

Particulars of cast-iron separators are given on page 317. 

RIVET PITCH. 

The maximum allowable load on a girder and consequently the min¬ 
imum span are limited by the capacity of the rivets provided in the flanges 
to resist the horizontal shear. 

In view of the heavy plate thicknesses of the compound girders n 
Part I., this matter has received most careful consideration, and all tabulated 
safe fowls conditional on a rivet pitch closer than 6 inches are printed in 
italics. 

The inclusion of oertain sections for which all the safe loads are printed 
in italics is intentional. 

By this means attention is directed automatically to the limits of flange 
plating as regards the usual rivet pitch, a matter which, as a rule, does not 
reoeive sufficient consideration. 
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Rivet Pitch— (continued). 

Tables of Minimum Spans. 

The tables of minimum spans in feet for various rivet pitches, pages 
SO to 69, Part I., have been calculated for the exact distribution of 
horizontal shear at the meeting surfaces of the plating and the flange of 
the component joist, joists or channels as the case may be. The maximum 
value of the horizontal shear at the point where, owing to the diminution 
of the bending moment value, the plates might be stopped, haB been 
taken in eaoh case. 

The method of using the tables is explained fully in Part L 


Rivbt Spacing. 

The minimum distance from the edge of a rivet or bolt hole to the 
edge of a member should not be less than the diameter of the hole. 

The mlfiimnm distance of rivets apart, measured from'centre to oentre, 
should not be less than three times the diameter. 

The mjn iimim corresponding distance should not exceed sixteen times 
the thickness of the thinnest member through which they pass. 


CURTAILMENT OF FLANGE PLATES. 

The plates forming the flanges of heavy compound and plate girders 
may be stopped before reaching the bearings without affecting the carrying 
capacity. 

When it is desired to effect economies in this manner, the consequences 
of producing a flange not of the same level throughout should be con¬ 
sidered. 

It is obvibus for instance, that the top flange plates of a girder for an 
overhead travelling crane cannot be curtailed with eoonomy, as the rail 
must be maintained at the same level over its entire length. 

The simplest way of ascertaining the points at which the various 
flange plates may be stopped is the graphic method represented by the 
following illustration. 

The figure shows a bottom flange from the plates, forming whioh, it is 
necessary to deduct the loss of area due to rivet holing. 
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Curtailment or Flange Plates— (continued). 
j<- -— — OVERALL LENGTH. —- 



The left hand of the figure represents the bending moment diagram for a uniformly 
distributed load, and the right hand figure that for a concentrated central load. 

Jn every cate the actual bending moment diagram for the tyetem of loading mutt b* 
drawn. If the loading is symmetrical about the oeutre of the span it is only necessary 
to draw one half of the bending moment diagram. 

Explanation :— 

From A, draw vertical A—F equal to the maximum bending moment, 
and construct bending moment diagram A FH, or AF J, or otherwise in 
accordance with system of loading. 

From A draw any convenient line Af, and on it mark lengths, Ab, be, 
cd, de, ef representing in succession the net areas of the flange, whether 
joists, channels or angles, and the various plates 2, 3, 4, and 5. 

Join f F, and draw parallels eE, dD, oC, and bB intersecting AF at E, 
D, G and B. 

Draw horizontals through B, G, D, E and F. 

Theoretically the plates may be stopped at the intersections of the 
horizontals with the bending moment diagram, as shown by the heavy 
solid vertical lines. • 

In practice, to permit of proper riveting, the plates are made about 
9 or 12 inches longer at each end as shown by heavy dotted lines. 

Area 2, representing the inner plate, is made bhe full over-all length 
of the girder. 
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BEARING PLATES. 

Bearing plates are neoeasary wherever the area ot the portion of the 
bottom flange of a beam testing on a wall or pier, is sisch that the unital 
pressure transmitted exceeds the safe bearing capacity of the supporting 
material. 

The safe bearing capacity of briok, concrete and other materials are 
tabulated ou page 2S9. 

The superficial area of the bearing plate is determined by dividing 
the total load transmitted by the safe bearing capacity of the supporting 
material. 

Design or Bearing Plates. 

In order to ensure propei distribution the bearing plate must be of 
such a thickness that it will not be liable to bend upwards under the load. 

The thickness requited may be determined by the uudernoted formula. 



Notation. 

f = working stress in tons per square inch. 

W = total load ou shaded area in tons. 

1 = length of plate in inches. 

B — breadth of plate in inches, 
t = thickness of plate in inches. 

0 = projection of plate beyond beam in inches. 

/ I-fi cW 

V /B . , 

If f is taken at 9 tons per square inch t = / oW 

V 6B 

This formula is based on the maximum bending moment of the plate 
which occurs under the centre of the load at x. 

Bearing plates should not be made of a thickness less than £ inch. 
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APPLICATIONS OF THE TABLES OF PART IL 

Stanchions. Monciuefk Fukmdljk. 

Owing to the number of variables cm which the calculated strength of 
.1 stanchion depends, the tabulated safe concentric loads are not adapted for 
modifications to the same extent as the tabulated safe loads for beams. 

The most convenient general treatment for variations from the tabular 
end conditions is to ascertain the appropriate working stress per square 
inch for the required ratio of slenderness and end condition from the table 
on page 191), Part II. 

This value multiplied by the sectional area of the stanchion selected 
will give the total concentric load. 

Example :— 

Pages 192-183, Part II. Stanchion No. 9 / V; 2 - 3" x 3" x g" angles 
battened. Least radius of gyration — 1 09 inches. 

Area = G'72 square inches. 

Height =14 feet. 

14 x 12 

Ratio of BlenderneBS =--—= 155. 

I 09 

Required concentric load for “both ends round” and for “both ends 
fixed.” 

See page 199, Part II. 

(a) Both ends round. 

For ratio of slenderness ~ — 155 the working stress, column (1), is 1 £>U 
tons per square inch, * 

. \ the oonccntric load is 6*72 x 1*56 = 10*5 tons. 

( b ) Both ends fixed. 

The working stress, column (2), is 4*13 tons per square inob. 

• *. the concentric load is 6*72 x 4*13 = 27*7 tons. 


Both Ends Round. 


For a stanchion having “both ends tound,” the corresponding safe 
concentric load can be got directly from the tables by icferring to a height 
in feet equal to twice the actual height. 


This rule is accurate only for ratios of slenderness not exceeding 
= 53*45. 


Example :— 

Pages 132-133, Part II. Btanchion No. 6G K. Steel joist 10" x 6" x 
146J[ lbs. with 2 - 12" x §" plates on each flange. Height 10 feet. 
Required concentiic load for “ both ends round.” 

Refer to height of 20 feet and read safe load as 251 tons. 


As the ratio qf slenderness is 


10 x 12 
3 


40 this result is accurate. 
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LOCATION OF THE CENTRE OF APPLICATION OF 
ECCENTRIC LOAD SYSTEMS. 

The “arm of eccentricity" or the perpendicular distance from the 
centie of application of a system of loading to a principal axis of a stanchion 
is equal to the algebraic sum of the moments of all the loads about the axis, 
divided by the sum of all the loads. 



The moments of the loads on 
opposite sides of the axis are con¬ 
sidered positive and negative respec¬ 
tively, the centre of application of the 
system being on the same side of the 
axis as the loads producing the larger 
sum of moments. 


CLx — Arm of eccentricity for axis X—X. 

dx = m « % h Y—Y. 


It is required to ascertain the values of CLx and ds for the system of 
loading shown. 

Fob Axis X—X. 

A. _ (W, x ax,) +(W, x #x 2 ) - (w 4 x flx 4 ). 

w,+w 8 +w,+w 4 . 

It may be noted that as W, w applied on axis X — X it has no moment 
about that axis, but its value as a load is taken in the divisor. 

Fob axis Y—Y. 

a Y _ (W l xflv l )+(W 4 xflv 4 )-(W 1 xgT l )-(W|XflY < ). 

W s +W 4 + W 1 +W f . 

Fob a numerical 'example let— 

Wj= 8 tons. flxj =6 inches. dv, —3 inches. 

Wg- 5 n dx 2 — 2 ii tfv a =2 ii 

W,= 5 ii ftx 3 =0 n flvj=l n 

W 4 = 10 n dx t —8 n flv 4 =3 N 

Then job axis X—X. 

~ _8x6 + 5x2-~10x8_ 58 - 80. 

* 8+6+5+10 28. 

=0’8 inch nearly. 

dx is on the same side of axis X —X as W 4 since the moment of W t is 
larger than the sum of the moments ofW, and W r 
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Centre of Application—( continued ). 

And for axis Y—Y. 

„ 5 x 2+10 x 3 - 8 x 3 - 5x1 40 - 29. 

(Iy =a§-=- 

5 + 10 + 84 5 28. 

= 0'4 inch nearly. 

fa is on the same side of axis Y—Y as W 2 and W 4 . 

The foregoing method is applicable to any system of 
loading* 

Particular Cases. 

The following alternative methods are applicable to particular cases. 


(a) Two ’loads of unequal values, con¬ 
centric relative to axis X—X, and equi¬ 
distant from axis Y—Y, t.e. fa x = flvj. 

The sum of the loads less their differ¬ 
ence, which is equal to twice the value 
of the lesser load may be treated as 
concentric, leaving the difference to be 
treated as eccentric, with an “ arm of 
eccentricity ” fa — fa x or fa r 



Then if W e = the equivalent concentric load value, 
and K =■ the eccentricity coefficient. 

W, = 2 W 8 + K (Wi-W,). 


(6) Two loads of equal values, con¬ 
centric relative to axis X—X but not 



w. 


3tr-—! 



-X 


In both of these cases the treatment for axis X—X is similar. 


10* 
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W 2 


X ^ 


— j 

r 

' a Y s w -5 \ 




Cktkb op Application—( continued ). 

(c) Two loads of equal or unequal 
values, each concentric relative to one 
axis, and eccentric relative to the other 
axis. 

Then for axis X—X. 

Consider CLx — CLx j 
ami 

w, = W s -f (W, X K). 

And for axis Y ~ Y. 

Consider Civ — Uv 3 
and 

W e = W, + (W s v K). 4 

Tin method* of using tkt tabular eccentricity coeflicitrUt ~xre explained in 
the not'.:' to Part IL 


GENERAL FORMULA FOR ECCENTRIC LOADING. 

If a stanchion supports an eccentric load 
We, having an “arm of eccentricity CL about 
a central axis, load \Y, tends to produce bend¬ 
ing as shown, tensile stress being developed at 
the convex side and compressive stress at the 
concave side. 

The nvixiinutn compressive stress, which 
ordinarily is the criterion of strength, occurs at 
the extreme fibres of the concave side and con¬ 
sists of the diiect compressive stress due to the 
load plus the extreme fibre compressive stress 
due to bending. 

Notation. 

W, = actual eccentric load in tons. 

A - area of stanchion in square inches. 

I = moment of inertia in inches 4 about a\:s 
perpendicular to CL. 


k=radius of gyration in inches = 

M -- bonding moment in inch tons. 

Cl —arm of eccentricity in inches. 
e=perpendicular distance from axis to 
outer edge of stanchion near cot to 
load. 



Jr 
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General Formula— (coTitinued). 

f% — extreme fibre oompreBsive stress in tonB per square inoh due to 
bending. 

/c = average stress in tons per square inch due to direct compression. 
/= maximum extreme fibre compressive stress in tons per Bquare inch 

=/e +/o. 


M 


W,x« 

= ■ /. X I = /« x Ak* 

. « e 


* f^ =w. x a 
e 


»"• /• — 


W e X U X e 


Ak* 


^ , W « 
and/. =-£- 

. /■_/»> i. f _ w » J.W. x flxe 
../-/*+/• - aT + —^£1 - 


_W. 


(*+ 2 ) 


W, = equivalent concentric load value in tons. Then 
W.= /xA = W. (l+^) 

(It t 

Each tabular eccentricity coefficient is equal to 1 + the value of 
being the numerical factor of each axial coefficient. 

K=eccentricity coefficient. 

Then 

W c =W. xE. 

BRACKETS ON STANCHIONS. 

From the foregoing it is obvious that for each increase of the value of 
Cl, the “arm of eccentricity,’' the value of the load which may be supported 
safely is correspondingly reduced. 

For this reason the projection of a bracket should not be more than the 
minimum neoessary to ensure a proper bearing with sufficient Bpace for 
connecting bolts. 

See types of brackets, Part V. 
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SLAB CAPS FOR ECCENTRICALLY LOADED SOLID ROUND 

STEEL STANCHIONS. 

The strength of slab caps for eccentrically loaded solid round steel 
stanchions may be investigated on the following li*es:— 


The assumption is made that the 
maximum bending moment will occur at 
line x—x, the projection of the cap being 
considered as a cantilever. 

Notation. 

W — eccentric load in tons. 

U —distance from centre of application 
of load to face of stanchion in 
inches. 

II = breadth of cap-plate in inches, 
t = thickness of oap-plate in inches. 

M = maximum bonding moment in 
inch tons—\V6£. 

/ = working stress of 7'5 tons per 
square inch. 

Then 

M = VVa = ^Ll 

6 . 

Hence 

/~6 \S’U f\\a 

t -V /B =V 1-25B 



As a rule the thickness of a slab cap is approximately equal to half the 
diameter of the stanchion. 


LATTICED STANCHIONS. 

Various formulae have been c\ olvedfor the determination of the stresses 

in the lattice bars of stanchions, but none of these can be Baid to be wholly 

satisfactory for all conditions of height and loading, and lattice bars are 

generally designed in accordance with the conventions based on Bound 

practical experience. 

* 

The following formulae are from recent publications. 

From “ Theory of Structures ” by Prof. Spojford. 

The theory of this author is as follows:— * 

The total stress on a lattice bar is the Bum of:—- 

(a) The compressive stress duo to bending occasioned by accidental 
eocentricity. 

. (£) The compressive stress due to the shortening of the bar occasioned 
by the direct compression of the stanchion. 
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Latticed Stanchions— (continued). 

The formula for the stress due to bending is based on the assumption 
that the bending moment in the stanchion may be considered equal to that 
which would ocour i& the stanchion were loaded uniformly at right angles 
to its axis throughout its length. 

The value of the assumed load is that which would produce a maximum 
extreme fibre stress equal to the difference between the allowable com¬ 
pressive stress = o, and the allowable compressive stress for the actual 

value of~j~ 

This theory is developed to cortespond to the bending moment obtained 
by the straight line formula :— 

/ = 16,000 - ~ 
k 

= the allowable compressive stress in lbs. per square inch. 


Notation. 

fm = the allowable compressive stress in lbs. per square inch for 



f m = 16,000 lbs. per square inch. 

/b = the extreme fibre stress in lbs. per square inch. 
=/»-/= 16,000 -/. 

70] 

” k 

M r = the maximum bending moment in inch lbs. 

W = the total load in lbs. uniformly distributed. 

A — area of stanchion in square indies. 

I = relative moment of inertia. 

1 = height of stanchion in inches. 

e = distance from neutral axis to extreme fibres in inches, 
k = relative radius of gyration. 

S = total shear in lbs. 

Hence:— 

M .-4JLL-Wi 

e 8 

_ M, xe _ W x 1 x e _ W x I xe 
J I 8 1 8 - x - A“x~’k i 


• W x 1 x e _ 70] 
* * 8 x A x k a k 
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Latticed Stanchions —( continued ). 

Hence— 

w = 70J x 8 x A x jk» % 
k 1 x e 

_ 560 A k 
e 

But 8 = 5: 

£ * 1 

e 

or 

8 in tons = 

8e 

P = the total compressive stresB in one lattice bar in tons. 

0 = the angle of inclination of lottioe to the horizontal, not greater 
than 45 s . 

P 4^ Beo 9 ‘ 

16 e 

This method gives the stress in the end lattice bare, hut it is common to use 
the same size of bars throughout the length of the stanchion. 


The compressive stress due to the shortening of the bar is calculated 
by the general formulae of the theory that within the elastio limit unital 
stress is proportional to unital deformation. 

p=the unital compressive stress in one lattice bar occasioned by the 
direct compression of the stanchion. 

p ==/ sin 9 0. 

o=the area of one lattice bar. 


Therefore the* total unital compressive stress in one lattioe bar due to 
bending and direct compression. 


Ak sec 0 
16 e a 


+/sin 9 0, 


c 





The value so ascertained must not exceed the allowable compressive stress 
stanchion formula for the actual valve of ^ for the bar. 
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Latticed Stanchions— ( continued ). 

The following is adapted, from a widely used American sj>cci/iraiion :— 
See Proc. Am. Son. C.E., Vol, 37, Feb. 1911. Discussion on 

Mr. Howard's paper tgi “ Tests of Large Sled Columns 

Notation. 

S = transverse shear in tons. 

A = area of stanchion in square inches. 

k = relative radius of gyration in inches. 

e =distance from neutral axis to extreme fibres in inches. 

P = the total compressive stress in one lattice bur in tons. 

$ =thc. angle of inclmut.ou of lattice to the horizontal not greater than 

4o°. 

« Ak 


P = sec $. 

14 o 

It will be observed that the above value of P is similar to that of Prof. 
Spojford’s, except for the value 0 / the constant in the denominator. 

From “Steel Structuresby Clyde T. Morris. 

The theory of this author is as follows :— 

In a loaded stanchion having both ends fixed, points of contra-flexure 
are developed. 

At these points of contra-flexure the bending moment is zero, and 
consequently the stress on (he cross section is uniform. 

Midway between these points the bending moment and the compres¬ 
sive stress at the extreme fibres on the concave side are maximum. 

Therefore in a distance equal to |th of the total length of a fixed ended 
stanchion, the unital stress in the concave side must change from the 
average to the maximum allowed. 

Whence Mr. Morris deduces a formula for the longitudinal increment 
of stress in one leaf per unit of length of stanchion, and ho states that 
sufficient connection must be provided between the two leaves of the 
stanchion to transmit this stress. 

As the area of the stanchion in square inches. 

f m — the allowable eompressive stress per square inch by stanchion 

• 1 

formula when ^ =o. 

_f—the allowable oompressive stress per square inch by' stanchion 
formula for aotnal value of ^ 
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Latticed STANCHioNS-»(cont»nu6<Z). 

L=total length of stanchion in feet. 

p = change in the total stress in one leaf per unit of length. 
p -2A ( /„-/) 

L. 

From the foregoing an expression for the total compressive stress in 
one lattice bar may bo derived. 

c=the horizontal centres of rivets in inches. 

0=the angle of inclination of lattice to the horizontal, not greater 
than 45°. 

P=lhe total compressive stress in one lattice bar. 

Axe sec O ( f m -/) 

Lx 12. 


FOUNDATIONS FOR STANCHIONS 

For the purpose of calculating the total load on stanchion foundations 
in buildings of more than two storeys in height, excepting buildings of the 
warehouse class, certain deductions from the live or superimposed loads 
are permitted, but in every case the dead load must be allowed for in full. 


Position of Superimposed Load 
in Building. 


On Roof,. 

•i Top Floor,. 

it Nf'vt Floor below, - 

|| |l II II . 

n h it ii - 

ii ii n it • 

and so on, the percentage being decreased by 
6 per cent, at each succeeding lower floor 
until at the 11th floor below the roof the 
allowable minimum is reached, viz., 


Percentage of each super¬ 
imposed load to be allowed for 
on stanchion foundations. 


100 per cent. 
100 
05 

90 * 

85 

80 ii 


50 n 


In all important work the bearing value of the soil should be ascertained 
by experiment. 

On the following page is a table of generally accepted valuator 
the soils, &c. t particularized. 











SAFE PRESSURES ON FOUNDATIONS AND MASONRY. 

AVERAGE VALUES. 


Foundations. 


Chalk, Hard, 

Clay, Ordinary, - 
H Hard Compact, ■ 
Earth, Ordinary Firm, 
Gravel, Ordinal y, 

H Compact, 

Rook, - 


Ton* p«r 
■quart foot. 
6 
2 

4-5 

I 

3 

4-8 

16 


Mason rt. 

Brick, Ordinary in Cement Mortar, .... 
ii Hard (including London Stocks) in Cement Mortar, 
ii Blue in Cement Moi tar, - 
Concrete Lime (good), .... 
ii Cement. (1- -2—4), 

Freestone, Square Rubble Masonry in Cement, 

n Ashlar Masonry in Cement, 

ii Ashlar Bearing Blocks, 

Granite Ashlar Masonry in Cement, • 
ii Ashlar Bearing Blocks, - 
Granolithic Bearing Blocks, ... 


5 

b 

12 

8 

12 

8 

15 

12 

2r» 

20 

12 


STEEL GRILLAGE FOUNDATIONS. 

Owing to the low bearing capacity of certain soils it is often essential 
to distribute a load over a large area. 

This is accomplished efficiently and economically by a properly pro¬ 
portioned beam grillage. 

The thinness of the foundation so obtainable saves the cost of the deep 
excavations and large masses of solid concrete otherwise necessary. 

A particular advantage of a beam grillage is that by obviating 
penetration, it may be possible to support a load entirely on a hard 
crust overlying strata or a soft, nature. 

A beam grillage consists of one, two or more tiers of steel joists super¬ 
imposed on a layer of concrete. 

Concrete is also rammed into the spaces between the webs of the joists, 
the mnges being kept sufficiently far apart to allow of this being done 
properly. 
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Steel Grillages —(continued). 

To avoid displacement during the ramming of the concrete, long bolts 
with tube separators should pass through the webs of each tier. The 
flanges of the tiers Bhould also be bolted together. ( 

Joists forming alternate tiers are placed at right angles to each other. 

If a grillage consists of two tiers only :— 

(а) th breadtth of the upper tier and one side of the stanchion base 

are equal. 

(б) the length of the upper tier and breadth of the lower tier are 

equal. 

If a grillage consists of more than two tiers: — 

(a) the breadth of an intermediate tier and the length of the next 

tier above are equal. 

(b) the length of an intermediate tier is a convenient proportion of 

the length or breadth of the bottom tier. 

Ordinarily the length and breadth of the bottom tier arc approxi¬ 
mately equal. 

Design of Beam Grillages. 


To design a beam grillage it is necessary to know:— 

(a) the total load on the stanchion in tons. 

( b ) the size of the stanchion base. 

(e) the safe bearing capacity of the soil in tons per square foot, for 
which see page 289 ante. 

The superficial area and consequent overall length and breadth of the 
bottom tier are determined by dividing the total load by the safe bearing 
cap&oity of the soil. 
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Steel Grillages— (continued). 

The diagram represents a three tier grillage. 

* Notation. 

P = total load in tons on the stanchion, 
n = number of joists in the tier. 

W = load in tonB on one joist of the tior. 

= P-rn. 

L = length of the joist in feet. 

O = projection in feet. 


A suitable section of joist may be selected from the tables in Part I., 
pages 16 to 16, by either of the two following methods:— 


A joist is suitable if, 

(a) the tabular load is not less than W for a span equal to 2C feet. 

C x W 

(b) the maximum modulus of section is not less than ~ 

2‘5 


To prevent web buckling, the load W should not exceed the maximum 
tabular load for the section of joist selected, or the maximum value of W 
tabulated on page 272, unlesB stiffeners are provided. 


Example :— 

Design a beam grillage for a stanchion. 

(а) the total load=200 tons. 

(б) the size of Btanchion base=3 feet square. 

(e) the safe bearing capacity of the soil=2 tons per square ‘foot. 


Arrange for a three tier grillage. 

200 

Area of bottom tier== 100 square feet, 
ss 10 feet long x 10 feet broad. 


Top Tier. 

Breadth, 3 feet. Length, say 6 feet. 

In breadth of 3 feet, 4 beams can be placed with sufficient space for 
ramming concrete. 

P=20a n=4. \*.W=???=50 tons. 

4 

!|0=6—3=3 feet (the equivalent span), 
fitter to tables, Part I. Pages 16 and 17. 

As th* shortest tabulated span is 10 feet, calculate the maximum 
modulus of seotion required. 
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Steel Grillages — [continued). 

Z== I - -; X _ 5Q =30 inches*. 

2*o 2*5 

The maximum modulus of section of steel joist 10" x 5" x 30 lbs. is 29T 
inches* which is sufficiently near, therefore the section is suitable as regards 
flexural strength. 

For Web buckling* refer to page 272. The maximum allowable load 
is 27‘9 tons, therefore 3 sets of cast iron sti(Tenors instead of the ordinary 
distance tubes will be required. These may be spaced equally at about 
2 feet 9 inches centre to centre. 

M tdolk Tier. 

Breadth 6 feet, length 10 feet. 

In breadth of 6 feet, 8 beams can be placed. 

OAA 

P = 200, n = 8 . *. W =-~= 25 tons. 

2(! = 10-3 = 7 feet (the equivalent span). 


Z = 


CW 3-5 x 25 


= 35 inches*. 


The maximum modulus of section of steel joi-b 12” x 6* x 32 lbs. is 38*6 
inches*, and the maximum allowable load is 31 *6 tons, therefore the section 
iB suitable both as regards flexural strength and web buokling. 

Bottom Tier. 

Breadth 10 feet, length 10 feet. 

In breadth 10 feet, 14 beams can be placed. 

200 

P =200, n = 14 ,\W=-^- = 14*3 tons. 

2C — 10- 6 = 4 feet (the equivalent span). 

Refer to page 18, Part I. 

Steel joist 6" x 4£" x 20 lbs. will support 14*4 tons on 4 feet span, 
therefore this section is suitable. 


Derivation or Formulas. 

In the foregoing, the assumption is made that the maximum bending 
moment occurs at the point x the centre of L. 

Some authorities prefer to treat length C as a cantilever, witli the 
maximum bending moment occurring at the edge of the tier above. 
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Steel Grillages— [continued ). 

Should inequality of bending take place between adjacent tiers or 
between the top tier and the base plate, the stresses become somewhat 
indeterminate and un^er all conditions it is dosirable that the worst case 
likely to occur as represented by maximum bending moment at x, should 
be provided for. 

The rules given for the selection of suitable sections are derived, from 
first principles as follows :— 

Consider one beam of the lower tier in diagram. 

The load W is assumed to be distributed uniformly over the length 
L - 2 C, and the total reaction or upward pressure exerted by the boiI is 
also W uniformly distributed over the total length L. 


Taking moments about *. 

U (foot-ton.) X J ) - {y 

= y{L~(L - 2C >} = ' 


<L - 2C 


2CW 

8 


2 0 W 

But —o— is equivalent to the maximum bending moment occurring in 

O 

a beam supporting a uniformly distributed load over a span of 2 C feet, 
therefore rule No. 1 follows:— 

For equilibrium M must equal R. 

o p w 

M (inch tons) = —g— x 12 = 3 C W. 

R=/ Z ... Z=-?-<p- 

and for the tabular conditions for which / is equal to 7*5 tons per 
square inch. 

3 C W CW 
Z ~ 7*5 “ 2*6 


OVERHEAD TRAVELLING CRANES. 

Wheel Loads. 

Full particulars of the maximum load on each of the end carriage wheels, 
and also the centres qf the wheels should be obtained from the firm supply¬ 
ing an overhead travelling crane. 

If such particulars are not available, the following table will be found 
useful as a guide, but the data can only be considered as approximately 
correct as the weights and wheel centres of cranes of the same lifting 
capaoity vary considerably for diilorent makes. 
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ELECTRIC OVERHEAD TRAVELLING CRANES. 

Approximate Particulars. 




Lift in 
tons. 

DIMENSIONS. 

LOA DS. 

Span 

in 

feet. 

Wheel 
Base 
in feet. 

Head¬ 
room 
in feet. 

End- 
room 
in inches. 

Total 
weight 
of crane 
in 

tons 

excluding 

lift. 

Maxim 

whe 

Weight 

in 

tons. 

urn loads 
el due to 

Lift 

in 

tons. 

o n each em 
proportioi 

Weight £ 

i' 

Actual 

total 

in 

tons. 

l carriage 

1 of— 

ind Lift. 

Equiv¬ 
alent 
static 
in tons. 

r 

25 

n 

4‘75 

D 

7 0 

1*75 

15 

3-25 

4-75 

3 \ 

35 

WtM 

11 


8-25 

2-07 

It 

357 

5 07 

l 

45 

9-0 

(t 

El 

105 

2-63 

II 

413 

5-63 

i 

25 

n 

55 

8-6 

85 

2*13 

25 

4-63 

713 

6 i 

35 

wtM 

ii 

II 

9-75 

2-44 

It 

4-94 

7-44 

l 

45 

9 0 

II 

If 

11 5 

2*88 

II 

5-35 

7-88 

i 

30 

8 0 

6*0 

9 0 

11-25 

2-82 

5-0 

7-82 

12-82 

mm 

40 

8-0 

II 

11 

13-0 

3-25 

II 

8-25 

13-25 

[ 

50 

10 0 

• 

II 

11 

16-25 

4-07 

II 

9-07 

14 07 


30 

80 

6-5 

95 

14-25 

357 

m 

ESI 

1857 

15 \ 

40 

8*0 

ii 

ii 

165 

413 

ME 


1913 

l 

50 

10*0 

II 

ft 

20 0 

50 

it 

HI 

20-0 

f 

40 

mm 

7-0 

10 0 

21-25 

5-32 

10 0 

15-32 

25-32 


50 


II 

tt 

25-0 

6-25 

II 

16-25 

26 25 

[ 

60 


It 

11 

285 

713 

11 

1713 

2713 

f 

40 

9-0 


10*5 

235 

5-88* 

125 

18-38 


25 \ 

50 

10-0 

mm 

It 

275 

6-88 

M 

19-38 

31*88 

\ 

60 

12-0 

ii 

II 

315 

7 88 

II 

20-38 

32’88 

For explanation of equivalent static loads in tons, see page 200. 
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Overhead Travelling Cranes— {continued). 

Maximum Load and Bending Moment. 



Maximum Load. 

The maximum load on a longitudinal crane girder occurs at each wheel 
of the end carriage next to which the crab is sustaining the full lift, ub 
shown in transverse view above. 


Maximum Bending Moment. 

The maximum bending moment occurs at x (longitudinal view), when 
the front wheel has advanced beyond the centre of the span a distance 

equal to £ C (the end carriage wheel centres), unless C is greater than ~ in 

which case the maximum bending moment occurs at the centre of the span 
when the front wheel is over it. 

For formula for value of maximum bending moment , see page S61. 

Dynamic Effect. 

The maximum stress produced by a suddenly applied load is dOUbl6 
that produced by a static load. 


Proportion of Static and Dynamic Loading. 

In applying this law to the case of an overhead travelling crane under 
ordinary working and*speed conditions, the weight of the crane itself as it 
moves along a longitudinal orane girder to the position of maximum bend¬ 
ing moment, may he considered as gradually applied or static. 

The full lift or capacity of the orane, working at this position for maxi¬ 
mum effect is taken as suddenly applied or dynamic. 
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Overhead Tbavklling Cranes— (continued). 

This principle may be used to obtain an equivalent static load to 
which the ordinary static stress is applicable. 

Equivalent Static Load. * 

Notation. 

W„ =weight of crane. 

W 4 = lift or capacity of crane. 

W, =equivalent static load on each wheel of an end carriage. 

W. =|W„ +W fc 

See table, page 294. 

Variable Working Stress. 

/ = statio or ordinary dead load working stress. 

fa. — variable working stress regulated by the relative proportions of 
weight and oapacity of crane. 

/• _ ✓/Wo + 2 W t \ 

“•'VWo +4WJ 

The foregoing does not take account of impact* 

Impact. 

Certain cranes are constructed to lower the burden very rapidly and 
stop instantaneously, thus producing the effect of impact. 

Other analogous cases occur in practice and each of these require to 
be considered specially. 

Lateral Forces. 

Provision should be made for the resistance of the lateral forces 
exerted on the top flange of a longitudinal crane girder by the cross travel 
of the orab and by the dragging of loads across the shop floor. 

The intensity of these forces must vary according to circumstances, 
but as a minimum it is usual to provide for a horizontal force of not less 
than ^jth of the maximum lifting capacity of the crane. 

* 

Maximum Stanchion Load. 

The maximum load on the stanchion occurs when one wheel of the end 
carriage is immediately over it. The value of the maximum load is equal 
to the value of the maximum shear for which see page 261. 

Eccentric Loading. 

The sketi h on the following page represents the cross section of a 
familiar type of engineering shop with an overhead travelling crane in 
each bay. 
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Overhead Travelling Cranes— (continued), 



The stanchions are each composed of two or more members, one of 
which is continued above the level of the longitudinal crane girders to 
support the roof. 

If the stanchions are considered as compound sections:— 

(а) The system of loading on the Bide stanchions due to the crane 

and roof is eccentric about the axis of the stanchion parallel 
' to the longitudinal crane girders, unless the stanchion is 
symmetrical about that axis and the values of the crane and 
' roof loads are equal. The exception is not likely to oocur in 

practice. 

(б) On the valley stanchions, considering the same axis, greater 

stresses may be produced by the eccentricity of one crane 
acting alone, than by the balanced or partially balanced 
system of loading due to both cranes acting together. 

Concentric Loading. 

If the roof loads are very small in comparison with the crane loads, it 
may be more economical to proportion each member of the stanchion 
separately of sufficient strength for the particular load it has to support, 
each load being treated as concentric. 

Design of Stanchions. 

In proportioning stanchions for overhead travelling cranes, the method 
of obtaining an equivalent static load to which the tabular conditions are 
applicable will be found convenient. 

Wind Pressure. 

The effect of the wind pressure on the roof and side of the building 
must be allowed for in all cases. 
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Overhead Travelling Cranes— ( continued ). 

Transverse Axis. 

i 

It is usual to treat the loading as concentric about the axis of the stan¬ 
chion parallel to the cross crane girders. 

It should be noted, however, that if the longitudinal crane girders are 
not sufficiently rigid to prevent an appreciable degree of bending, and are 
not properly connected at the joints, the condition indicated to an 
exaggerated extent by the sketch may be developed. * v ' 



END CARRIAGE IN POSITION 
OF MAXIMUM BENDING MOMENT. 


Under such circumstances the bearing is transferred to the edge of 
the cap-plate of the stanchion, and the proportion of the total load equal 
to the reaction will act with an arm of eccentricity of a maximum value 
equal to half the length of the cap-plate. 


MOMENT OF INERTIA. 

Reference to Form due, Pages 299 to 302. 

These tabulated formula for the moment of inertia of joists, channels, 
angles, and tees do not take account of the rounded corners, fillets and 
tapered flanges of sections rolled to the British standard dimensions. 

The resulting values, therefore, do not coincide exactly with the 
strictly accurate properties in Parts I. and IL 

The remaining formula are for the various outlines, viz.:—rectangles, 
triangles, positive and negative sectors of eircles into which the profiles 
of the rolled sections may be divided. 
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PROPERTIES OF VARIOUS SECTIONS. 


]-I'L.T' 

I U_ a-, i r 

L * j* 

•Is!—d—J 


BD - bd 


DL + bs 


11s dt 


BD - bd 



Distance 

to 

Extreme 

Fibres 



Moments of Inertia. 


About 

Central Axis 
= 1 . 


BD 2 - bd 2 


2A 


A boat 

Parallel Axis 0-0 
»Io. 


Ir + Aeo 2 
or if eo «= ex 
BD 8 - bd 8 


te * 8 + Bc»«-h(c * -s ) 8 
8 



It + Aeo 2 
or if eo = e* 



(J 
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PROPERTIES OF VARIOUS SECTIONS. 


Distance 

to 

Extreme 
Fibres 
— e. 



Moments of Inertia. 

About 

Central Axis 
= 1. 

About 

Parallel Axis O—O 
= Io. 

Is 

BD(B 2 sin 2 d 4- U»co&0) 

l 

Is + Aeo 2 

VI 


It 

DB(D*sin B 0 + B2cos*0) 

It + A eo* 

12 



or 

*0491D 4 


ir(I)4 - d 4 ) 


64 

or 

*0491(D 4 -d 4 ) 


Ix + Ae^t 
or if eo = ex 

BD» 



Ix + Aeo» 
or if eo = os 
6»D* 


64 

or 

-M55D4 


I* + Aeo? 
or if eo ~ ex 
it( 5D4 - 4D«d* - d 4 ) 


64 
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PROPERTIES OF VARIOUS SECTIONS. 


Section. 


Area 
=- A. 


Distance 

to 

Kxt ivrae 
Fihies 
= e. 


Moments of Inertia. 

_i-_ 


About 

Central Axis 
= 1 . 




TRg 

4 

or 

■7854R2 


R- 


4U 

3 * 


or 


•5766R 


TR4 _ 4R4 

16 a* - 

or 

•0548R< 


1TR2 


or 


•7864R* 


R 

V* 

or 

*7071R 


Io 

B-R 4 R 4 
16 ’ 8 

or 

•0713R* 


About 

Parallel Axis 0—0 
= Io. 


Ix + Aeo 2 
or if eo = cx 
*R4 
16 

or 

•0626R* 


In -f - A Co 2 

or if eo - eu 

R 4 

8 



Jita 

4 

or 

•7854R2 


4lt\/2 

3T 


or 


•6002R 


W , 8B* 

16 "* 8 ' fl* - 


or 

•0385R* 


Iv + Aeo 2 
or if eo = ev 
irR4 , R4 

TT + T 

or 

*312SB 4 



R2- 


TR2 


or 


•2146R 2 


II 


>(■ - D 


or 


•7767R 


B 4 (- - — - J--) 

\8 16 36 - 0*7 


or 

*G075R 4 


Modulus of Section 

z- s 

Radius of Gyration 

|Mj^ 

II 

A4 

Moment of Resistance 

R- ^ 


Ix + Aeo 2 
or if eo = »x 

\3 16/ 

or 

•1S70R4 
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Io 

Oo 

Z 

e 

k 

R 

M 

/ 

VV 
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GENERAL FORMULA 

Relation op Properties anh Formula for Flexure. 

Notation. 

moment of inertia about a central axis. 

ii ti n ii an axis parallel to axis of I. 
perpendicular distance fiom axis of 1 to axis of lo. 
modulus of section for axis of I. 

perpendicular distance from avis of I to extreme fibre of section. 

radius of gyration for axis of I. 

moment oi resistance for axis of L 

bending moment. 

intensity of extreme fibre stress. 

load. 

effective span. 


I = Z x e = A x k 5 = 

Io = I H (Ax co 2 ) 


z _ I = M = R 

o f f 


/ = 


M x e 


k* = - 1 - 


R x e 


M 

Z 


M x e 

" f~ 


k= /1_ 

J A 

R 

Z 


M = R = - f x 1 = / x Z 


SPECIAL CONDITIONS. 

For a beam unifoi mly loaded and simply supported at each end. 

_8 x M_8 x/x I_8 x/x Z 


1 


lxe 


1 


In addition to above for I, Z, and e in inch units, W in tons,/value 7*5 
tons per square inch, Mf in foot tons, and L effective span in feet. 

5xI _5xZ 
Lxe L 


W = 


Z=Mfx1*8. 




luV .V * , 
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REFERENCE TO GENERAL FORMULAE. 

These general formulae are algebraic expressions for the following:— 

Modulus of section — moment of inertia about a 
central axis divided by the perpendicular distance 
from the central axis to the extreme fibre of the 
section. 

Modulns of section=moment of resistance divided by 
r| extreme fibre stress. = moment of resistance for 

(2) Z = j 1 u uital extreme fibre stress of unity, usually 1 ton per 

! square inch. 



( 3 ) 



Radius of gyration=square root of moment of inertia 
about a central axis divided by the area of the section. 


( 4 ) 


Io = 

I + (A x Co 2 ) 


Moment of inertia about an axis 0-0 parallel to the 
central axis of I = the moment of inertia about the 
central axis plus the product of the area of the section 
by the square of the perpendicular distance between 
the axes. 


( 5 ) 


R = M 


f 

1 


For equilibrium the moment of resistance of a section 
must equal the maximum bending moment due to the 
external forces. 


PROPERTIES OF COMPOUND SECTIONS. 

The moments of inertia and other properties of any desired compound 
section may be ascertained by using the undernoted tabulated values for 
the simple sections. 

Moments of inertia, Part L, pages 17 to 99. 

Net moments of inertia, Part IV., page 326. 

Moments of inertia of plates, Part lV., p&gfs 325-327. 

Positions of central axis, Part V., pages 390-402. 

Moment or Inestla. or an Unsymmktrical Compound Section. 

It is first necessary to ascertain the position of the central axis of the 
compound section about which the moment of inertia is required. * 




v. yjxz-'isiSF 



Moment of Inertia — {continued). 


l 




-X 


* c rt . 2 T v- a 

,°i ; x-- y 

I c °* Jl> <r° 

o .3r^.r-TT-^3-3.*. 0 

l Co 3 

As an example, consider the unsymmetrical compound section above. 

Notation. 

X—X = the central axis of the compound section, the 

position of which is required. 

() -O = a convenient axis parallel to axis X—X. Usually 

the most convenient position for this axis 
coincides with an outer edge of the compound 
section. 

A„ A 2 , Aj = the component areas. 

1—1, 2—2, 3—3 = the central axes of A„ A 2 , A 8 , parallel to axes 

X—X and 0—0. 

— the perpendicular distances from 1 —1, 2—2, 
3—3 to 0—0- 

= the required perpendicular distance from axis 
0 - () to axis X—X. 


Ooj, Cog, C 0 j 
Co 

Then 

Co 


__ Aj^x Co, -f A a x c f )9 -f A 8 x e 03 
A, -t AV t- A a 

Or: the distance of the centre oj area of a plane figure from any point in its 
plane is equal to the sum of the moments oj all the component areas about the 
point divided by the sum of the component areas. 

Having ascertained the position of axis X—X the moment of inertia 
of the compound section about that axis may now be calculated. 


*i 

1 2-J<- 
*-*—$■ 

*3 . 


A 2 

-2 


f-T 


e x 

i 

----- 




I 3 , J 8 = the moments of inertia of the component areas about 
the central axes parallel to X—X. 

x„ x 9 , x 8 = the perpendicular distances from 1—1, 2—2, 3—8, 


& 


n 
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* 

Moment of Inertia —( continued ). 

I x = the required moment of inertia of the compound sec¬ 

tion about axiB X—X. 

Then 

1* = Ii + la + I3 + ( A i * x i 8 ) + ( A a * x 2 f ) + (A, * x a*) 

Or: the moment of inertia of a compound section about a central axis is 
equal to the mm of the moments of inertia of the component areas about their 
respective parallel central axes plus the mm of the products of each component 
area into the square of the distance from its central axis to the central axis 
of the compound section. The foregoing is an application of formula (4) 
page SO 4 . 

Moment of Inertia and Modulus of Section of a Compound Section 

ABOUT AN Axis OF SYMMETRY. 



If a central axis such as X—X of a compound section coincides with a 
central axis of each of the component areas or sections it is an axis of 
symmetry ; there are no x distances to consider and:— 

Ix = Ij-J- Ij + Ij 
»_2Ix 

Z ~T) 


DEDUCTIONS FOR RIVET HOLES* 

The calculations for ascertaining the exact deductions to be made for 
rivet holes are extremely laborious. 

In practice 'sufficient accuracy iB attained by deducting one rivet hole 
from each flange for reeled riveting, or two rivet holps from each flange for 
straight riveting. 

The tables of the net moments of inertia of joists and channels and 
fractional plate v idths given on pages 325-327 of this part will be found 
most convenient for this purpose. 
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SHEARINO AND BEARING VALUES FOR 
BOLTS AND RIVETS. 

A 


Shearing Values at-f _ 6 tolls P er square inch for Single Shear. Bearing Values at 10 
rearing values at| g . 76 m „ „ Double Shear, tons per square inch. 


Bolt or Bolt or 
Rivet. Rivet. 

Square 


•0491 

1104 

•1963 

•3068 

•4418 

•6013 

•7854 



Shearing Values. 

Single 

Shear. 

Double 

Shear. 

Tons. 

Tons. 

•245 

•429 

■552 

■966 

•981 

1 *717 

1-534 

2-684 

2-209 

3-866 

3 006 

5-261 

3-927 

6-872 


Bearing Values. Tons. 


Thickness of Plate in Inches. 


I | A J [I I S 



ir n i n .n (5‘6 tons per square inch for Single Shear. Bearing Values at 11 
Shearing value* at -j g .g2g „ „ „ DoudIo Shear. tons per square inch. 



Shearing Values. 


Double 

Shear. 

Tons. 


•472 

1-062 

1- 8S9 

2- 953 

4- 252 

5- 787 
7'559 


1-687 

2*430 

3-307 

4*320 


Bearing Values. Tons. 


Thickness of Plate in Indies. 


A I & 


I i 



5*156 6 187 
•015 7-219 
*875 8'250 9-625 
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SHEARING AND BEARING VALUES FOR 
BOLTS AND RIVETS. 


C i,______ voi..a«, 0 tons per square inch for Single Shear. Bearing Values at 12 

snearing values ac | |Q.g (l „ „ Double Shear, tons per square inch. 


Diameter Area Shearing Values. 

of of_ 

Bolt or Bolt or 

ltivet. ltivet. |?. ,ngle Double 

Square Shear ' bl,oar * 
Inches. Inches. Tons. Tons. 



*6013 

7854 


Bearing Values. Tons. 


Thickness of Plate in Inches. 


A & i 


1*125! 1-406 1-687 
2 061 l-eooj 1-875' 2-250 2-625 

3- 221 1 *875' 2-344! 2*812 3 281 3 750 

4- 639 2-250 2*812 3*375 3*937 4*500 5-625 6 750 

3- 608 6-313 2-625 3-281 3*937 4*594 6*250 6 562 7-875 

4- 712 8-247 3-000 3 750 £500 6*250 6*000 7*500 9 000 10 50 


In the above tables double shear is taken at 1*75 times single shear, and 
the bearing value at twice single shear. 

Bearing Values printed in ordinary type are greater than double shear for 
the corresponding diameters. In those cases the shearing values are the 
determining factors. 

Bearing Values printed in prominent type are greater than single and less 
than double shear for the corresponding diameters, so that in oase of 

(a) Single shear, the shearing value is the criterion. 

(?;) Double shear, the bearing valuo n » 


Bearing Values printed in italics are less than single shear. In these cases 
the bearing values are the determining factors. 
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h— r— 


WHITWORTH STANDARD BOLTS 
AND NUTS. 

Hexagon Head and Nut land Round. Neck. 

Approximate Weight in Lbs. op One Bolt and Nut. 


Length 

inches. 


DIAMETEE IN INCHES. 


l HU *6 



i fl 4 6 * 6 




For each additional 
inch length of 
Shank add. 


To ASCERTAIN THE WEIGHT OP ANT BOLT AND NUT HATING 6TIJER FORMS OF HEAD AND 

Not, take the weight as shown above and add as follows 


2-118 


2-177 


2-214 

2-961 

2-251 

2*996 

2-286 

3 041 

2-823 

3-086 

2-359 

8-131 

2-432 

3220 

2-463 

3-309 

2-677 

3398 

2-660 

3-489 

2722 

3 678 


li 

•276 

*381 


8-851 

8*904 

3 - 959 6-032 

4 - 014 6-097 

4 067 6161 
4*176 6*290 

4-286 6-420 
4*393 6’649 



For square head, 

*0009 

For square nut, 

-0011 



■0427 

| -0687 

-0848 

*1226 

*0493 

-0736 

0974 ! 

1410 
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WHITWORTH 8TANDARD BOLTS 
AND NUTS. 

Hexagon Head a&d Nut and Round Neck. 

Approximate Weight in Lbs. op One Bolt and Not. 



Length 

Inches. 


DIAMETER IN INCHES. 




4 

8 

! * 

•372 

-638 

1-000 

■ 3 S 6 

•two 

1-032 

■401 

•683 

1-064 

•416 

•706 

1-007 

•420 

•727 

1-120 

*444 

•750 

1161 

■458 

•772 

1*193 

•472 

•795 

1-226 

•487 

■817 

1-283 

-616 

•863 

1-323 

‘644 

•907 

1 - 3 S 8 

•673 

•952 

1-462 

■601 

■007 

1-617 

■631 

1 041 

1-681 

-660 

1086 

1-646 

-687 

1-181 

1-710 


1-177 

1-774 


1-221 

1-839 

1-904 

4 

8 

f 

-066 

■086 

■123 






18 

14 

4-718 

6-936 

4-827 

6 065 

4-936 

6-196 

6 044 

6'323 

6 152 

6462 

6-261 

6-581 

6 3 G 9 

6710 

6-478 

6839 




1-621 

4-662 

6-801 

7-227 

swl 

4-741 

6 020 

7‘485 

1*812 

wvm 

6-238 

7-743 

1-067 

6-098 

6-465 

8 001 

1-102 

6-278 

6*671 

8-269 

1-248 

5 ’ 4&6 

6-888 

8-617 

1-393 

6-686 

nuiia 

8-776 

•531 

6-814 

7-822 


>■084 

5-993 

7-629 

9-292 

>‘828 

6-172 

7-757 


1-073 

6-861 

7-973 


>110 

6-531 




14 H 18 4 


For each additional 
inch length of 
Shank add. 


TO ASCERTAIN THE WEIGHT* OF ANT BOLT AND NOT HATING OTHER FORMS OF HEAD AND 
Nut, take the weiqiit as shewn above and add as follows 


For Square Head, -0009 *0033 -0070 -0136 -0274 *0127 *0637 



-0070 

•0136 

-0001 

*0180 




-0736 -0074 


*1666 

*2164 

ms' 

*2487 


‘S' 1 j/** I 

V ..A' 
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BOLTS AND NUTS. 

Whitworth’s Standard Sizes. 


Diameter of Bolt. 

Inches. 

Fraction. 

Decimal. 

i 

•250 

1 

•375 

* 

•500 

6 

•625 

i 

•750 

i 

•875 

l 

1-000 

H 

1125 

n 

1-250 

n 

1*375 

14 

1-500 


Number 

of 

Threads 
per inch. 



Diameter 

at 

Bottom 
of Thread. 


•186 

•295 

•393 

•508 

•622 

■733 

•840 

•942 

1067 

1*161 

1-286 


«- 

Distances in inches 
over 

Thickness 

of 

Bolt Head. 
Inches. 

Sectional 
Area at 
Bottom of 

| Flats. 

Comers. 

Thread. 
Sq. inches. 

•525 

■606 

*219 

•027 

•709 

•819 

•328 

068 

*919 

1-061 

•437 

121 

1101 

1-271 

■547 

*203 

1 301 

1-502 

‘656 

•304 

1-479 

1-707 

•766 

•422 

1 670 

1-928 

•875 

•554 

1-860 

2-148 

•984 

•697 

2 048 

2-365 

1094 

•894 

2-215 

2-557 

1-203 

1*059 

2-413 

2-787 

1-312 

1-300 


LEWIS BOLTS AND NUTS. 


Diameter P™™! 1 

a Length Length 

inches. 


1 cab 

inches, inches, inches, inches. 




Overall 

r 

T 

raper 

Base. 

Length 

inches. 

LUlIgtH 

c 

inches. 

a 

inches. 

b 

inches. 



*4 

1 

If 



5 

14 

14 

t io 


6 

n 

24 

! 12 


7 

n 

24 


GAS TUBING. 

Approximate Weights and Siies. 


Nominal Bore, inches, 

No. of Threads per inch (Whitworth) 
Weight par footTin lbs., 


. t 

1 


14 

2 

11 

10 

9 

8 

8 

•116 

•128 

*144 

•160 

•160 

14 

11 

11 

11 

11 

1*18 

1-79 

2-52 

2*97 

4-48 


, j‘. 


ri 


312 
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HEXAGON COUPLING BOXES. 

Screwed Right and Left Hand Thread. 


Diameter. 

Length of Box. 

Length of linds 

Inches. 

Inches. 

Inches. 

1 k 

n 

24 

A 

24 

3 

3 

3 

44 

A 

4 

6 

4 

44 

6 

3 

5 

6 

2 

6 

7 

i 

—- 

64 

7 

t 


Diameter. 

Inches. 

Length of Box. 
Incites. 

Length of Ends, 
inches. 

1 

7 

8 

n 

8 

8 

n 

9 

9 

n 

94 

10 

n 

10 

12 

i? 

11 

12 

2 

12 

12 


ORDINARY WASHERS. 


Diameter 
of Bolt. 
Inches. 


Outside 
Diameter 
of Washer. 
Inches. 


Thickness 
of Washer. 
Inches. 


Diameter 
of Holt. 
Inches. 


Outside 
Diameter 
■if Washer. 
Inches. 

Thickness 
of Washer. 
Inches. 

Weight 
per 100. 
Lbs. 

24 

A 

14 

n 

A 

174 

2k 

A 

214 

22 

A 

26 

34 

A 

304 



Weight 
per 100. 
Lbs, 


II* 


313 
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-- 1 


Length 

Inches. 


STEEL CUP HEADED RIVETS. 

Approximate Weights in Lbs. per ioo. 


DIAMETERS IN INCHES. « 


Length 

Inches. 



Weight 

Per 100 Heads, 
lbs. 


For each additional 
Inch Length of 
Shank add 
per 100. 



5*57 8*70 12*52 17*08 



weight 

Per 100 Heads, 
lbs. 


For each additional 
Inch Length of 
Shank add 
per 100. 


314 


f 
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MACHINE RIVETING. 

Lengths of Rivets for Varying Grips. 


Lengthy- 


v-1 

_i 


- Grip --- 


• --length" 

■-Grip - - ^ 


Diameters in Inches. 


Diameters in Inches. 


Inches. 



Inches. 



Lengths in Inches. 


Lengths in Inches. 



For Hand Riveting deduct J-in. from above Lengths. 
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GALVANISED CORRUGATED SHEETS. 

SIZES AND APPROXIMATE WEIGHTS IN LBS. PER SHEET. 


I -_ I OiWft 


Size, 

Length x Breadth, 
Feet. 



Bin, 

Length X Breadth, 
Feot 


8X2 
8$ X ii 
9 X ii 
10 x ii 

0 X 21 

7 x H 

8 X n 


0-95 1 100 sq, feet. * 



24 

26 

22 

16} 

23} 

174 

25 

18} 

28 

f:i 

20 

15 

23 

17} 

26} 

20 

129 

95 


▲unman*.. Wziohts hi I,bs. rn 


For single side lap and 6-in. end Jap, 
For double n n 6-in. ■> ■■ 



20 ) 

22 

24 

26 

24*7 

20 

172 

12*7 

47*8 

40 

33-3 

24-5 


GALVANISED SHEET FITTINGS. 

SIZES AND APPROXIMATE WEIGHTS IN LBS. PER GROSS AND SQUARE.* 


Hook Bolts. 



Length, 1 inches, • 


Diameter, inches, - - - A 

Weight per gross, - - - 18-7 2 

Weight per square (4 per sq. yd.), 6*8 



A I 

24-9 37 3 
7*7 11-5 


Washers. 

For J-in. diameter bolts 

Wei QHTS per Gross. 

1-96 lbs. 6-22 lbs. ^ 
Weights per Square. 

*81 lb. . 8*0 lbs. 


Sheeting Bolts. 


Roofing Screws. 



| J-in diameter. 

2$ 3 Length, inches. 

5*1 5-9 Weight per Gross. 

21 2*4 Weight per Square. 


Cup Hkadkk Rivets. 

J-in. diameter. 


2} 

3 

6-3 

7-0 

2-2 

2-9 



Length, inches. 
Weight per Gross. 
Weight per Square. 


*1 “square” «* 100square feet. 


316 



* f 

2*15 2-3 

*87 *98 
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Steel Joist. ; 


Centres 

Size, 

of 

inches. 

Webs, 

inches. 

24x74 

8-10 

20x74 

810 

18x7 

7 55 

16x6 

6-55 

15x6 

0 50 

15 x5 

5-42 

14 x 6a 

6-50 

14 x 6 b 

0*40 

12 x6a 

6 50 

12x66 

6-40 

12x5 

5'60 

10x6 

6'40 

10 x 5 

5-61 

9x4 

4-55 

8x6 

6 44 

8x5 

5 60 

8x4 

4'53 

7x4 

4'50 

6x5 

5'41 

6x44 

5'12 

6x3 

L_ 

3‘51 



Cast Iron Separator, 


Size, Weight, ... 
inches, lbs. ‘W e - 


9|x| 

9*x3 

8 

6f x |f 
7|x| 
7|f xf 
7^ x | 
7£ x f 
<igx? 
7|xJ 
G^x|f 
5|x|f 
7|x| 
81 xf 
5f x J 
5|xf 
6| x J 
6§xf 
4|x| 


Size, 

J) x 11 x t. 
inches. 


Hoi 

es. 

Centres, 

inches 

c. 

Dia., 

inches 

d. 


Weight, 

lbs. 


Weight, 

per 

inch 

width, 

lbs. 



22 2-94 

174 2-50 

12 2 00 

11 1 -83 

9 1-80 

11 1-83 

11 1-83 

9 1*60 

9 150 

8 1-52 

8 1-33 

7 1*33 

5} 1*29 

6§ 1-08 


54 

1*05 

44 


34 

•82 

3 

'60 

3 

■''I 

2 

•61 


Steel 

Joist. 

Size, 

inches. 


24x74 
20x74 
18x7 
16x6 
15x6 
15x5 
14 x 6a 
14x6 
12 x6a 
12 x 6ft 
12x5 
10x6 
10x5 
9x4 
8x6 
8x5 
8x4 
7x4 
6x5 
6x44 
0x3 


-Ail 'f 1 " 
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SECTIONAL AREAS OF STEEL ANGLES 
IN SQUARE INCHES. 


THICKNESS OP ANGLE IN *INCHES. 



& 

4 

i 

j 

1 

1 

i 

1-78 

l 

1-88 

213 

2-00 

2-25 

211 

2-38 

2 21 

2-60 

2-32 

2-63 

2*43 

2-75 

2 54 

2-88 

2*65 

300 

2*70 

3*13 

2*87 

3-26 

2*98 

3-38 

3*09 

3-60 

3*20 

3-63 

3*31 

376 

3*42 

3-88 

3*53 

4-00 

3*84 

4-13 

3*76 

4*26 

3*86 

4-38 

8*97 

4‘60 

4*07 

4-83 

4*18 

4-76 

4*29 

4-88 

4*40 

6-00 

4-61 

6-13 

4‘62 

6-26 

4-73 

4-84 

4-95 


Ha 

6-76 



„ ,>* f * V". -££+{ 
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WEIGHTS OF STEEL ANGLES IN LBS. 
PER LINEAL FOOT. 


Breadths 
__ of 



« 

THICKNESS 

OF ANGLE 

IN INCHES 

• 



Fiances 
added in 
inches. 

A 

1 

A 

H 

A 

i 

A 

i 

\h 

i 

l 

1 


1-47 

1-91 







1 





1-68 

2-18 












1-79 

2-34 












1-96 

2-56 

812 











2-11 

2-76 

8-39 

8-98 










2*27 

2‘98 

3-65 











2-4S 

8-19 

3-92 

4-62 










2-69 

8-40 

418 

4-94 









276 

8*61 

4-45 

6-26 

604 








4| 

2-91 

8-88 

4-72 

6-68 

642 

7-23 







6 

807 

4-04 

4-98 

6D0 

0-79 

7-65 

8-49 






61 

8-28 

4-26 

625 

0-22 

7-16 

80S 

8-97 






gl 

8'39 

4 46 

6-51 

6‘63 

7-63 

8-60 

9-44 

10-36 





6| 

3‘66 

4-68 

6-78 

6-85 

7-90 

8-93 

9-92 

1089 





0 

8-71 

4-89 

6-04 

7-17 

8-27 

9-36 


11-42 

12-42 

13-39 



61 

3-87 

610 

6-31 

7-49 

865 

978 


11-96 

13-00 

1403 



61 

4 02 

6-31 

6 57 

7-81 

9 02 

10-20 

11'36 

1248 


14-66 



of 

4-18 

6-63 

6-84 

8*13 

9-39 

10*63 

11-83 

1302 

14-17 


i 


7 

4-34 

6-74 

7-11 

8*46 

9 70 

1106 

1231 

13-65 

14*76 

16-94 



71 

4-60 

6-95 

7-37 

8-77 

10-13 

11-48 

12-79 

1408 

15-34 

16-68 



71 

4-66 

6‘16 

7*64 

908 

10-51 

11-90 

13 27 

14-61 

15-92 

17*21 



7| 

4‘82 

6-88 

7*90 

9‘40 

10*88 

12-33 

13-75 

16'14 

10-61 

17-85 



8 

4-98 

6’69 

817 

972 

11-25 

12-76 

14-22 

16-67 

nm 

18-49 



81 

6*14 

6-80 

843 

10 04 

11 62 

1318 



17-68 

1913 



81 

6-80 

7-01 

8 70 

1036 

11-99 

13-60 

1618 

16 73 

18-26 




8| 

6*46 

7 23 

897 

10-68 

12-37 

14-03 

16-66 

17-27 

18-85 




9 



9-23 

1100 

12-74 

14*45 

10-14 

17-80 

1943 

2104 

24 17 


91 



960 

11-32 

1311 

14-88 

16-62 

18-33 

2002 

21-68 

24-92 


ei 



9-7G 

11 03 

13*48 

15'30 

17-09 

1S-86 

2u-60 

22-31 

25-66 





10 03 

11-95 

13 86 

16-78 

17*67 

19-39 

2118 

22-96 

26-40 


10 




12-27 

14-22 

16-16 


19*92 

21*77 

28*59 

27-16 

EE3 

101 




12-69 

14’60 

10-68 

18-63 

20-46 

22-36 

24-28 

27-89 

31*45 

101 



• 

12-91 

14-97 

17-00 


20-98 

22-94 

24 86 

28-63 

S2‘80 

10] 




1323 

15-34 

17'48 

19-48 

21-62 

23’62 

26-60 

29-88 

3315 

11 




13*65 

16-71 

17-86 

19-96 

22-06 

24 11 

2614 

8012 


11} 




13-87 

1608 

18*38 

20-44 

22-68 

24*69 

26-78 

80-87 

84*86 

111 




14-18 

16-46 

18-70 

20-92 

23-11 

26*27 

27-41 

81-61 

grain 

111 




14 60 

10-83 

19*13 

21-40 

28-64 

25-86 

28*06 

82-36 

88‘56 

12 




14-82 

17*20 

19*56 

21-87 

24-17 

26‘44 

28-69 

83*10 

87’40 


* * *• 

W' *" 
1 * **> * 


aid 

















REDPATH, 

BROWN & CO. 

, LIMITED. 


1 




FLAT 

ROLLED 

STEEL 

■ 









Sectional Areas 

in Square Inches. 










THICKNESS IN FRACTIONS 0# 

AN INCH. 




Breadth 


















in 

Inches. 

1 

& 

1 

A 

1 

§ 

i 

1 

1 

H 

U 

11 

14 

11 

IS 

n 

2 

1 

■260 

•812 

•375 

•437 

•500 

■626 

760 

•875 

1-00 









1 } 

■281 

•351 

‘421 

•492 

■562 

703 

•843 

■984 

1-12 









ll 

•812 

•300 

•468 

•646 

*625 

781 

■937 

109 

1-26 

1-40 








if 

■846 

*429 

•616 

•001 

•687 

*859 

103 

1-20 

1-37 

1-64 

172 


- 





1 * 

•876 

*468 

■662 

■656 

760 

•937 

1-12 

1-31 

1-60 

1-68 

1-87 

2-06 






If 

•400 

• C07 

•609 

710 

■812 

1-01 

1-22 

1-42 

1-62 

1-82 

2-03 

223 

2*44 





1 $ 

•437 

•646 

•656 

765 

•875 

1-09 

1-31 

1-53 

175 

1-97 

2-18 

240 

262 

2-84 





*469 

*686 

•703 

•820 

•037 

117 

1-40 

1*64 

1-87 

2 11 

2-34 

266 

281 

804 

328 



2 

*600 

•826 

•760 

■876 

1-00 

1-25 

1-60 

175 

2 00 

2-26 

2-60 

276 

3*00 

3-25 

8*60 

876 


21 

•631 

•664 

•796 

*029 

1-06 

1-32 

1-60 

1-86 

2-12 

2-39 

2-65 

2-92 

318 

3-46 

371 

8*98 

4-25 

21 

*662 

• 70S 

*843 

•084 

112 

1-40 

1-68 

1-07 

2-25 

2-63 

2-81 

3*09 

8-87 

8*65 

8-93 

4*21 

4*50 

2f 

•604 

•743 

•890 

1-04 

118 

1-48 

178 

2-07 

2-37 

2'67 

2-96 

3-26 

8-66 

8*86 

415 

4-46 

476 

21 

*625 

•781 

■937 

1*09 

1-26 

1-66 

1-87 

218 

2-60 

2-81 

3-12 

8-43 

375 

4 06 

4 37 

4-68 

6*00 

2 | 

•656 

•820 

•984 

1*16 

L-81 

1-64 

1-96 

2-29 

2-62 

2-95 

3-28 

8-81 

31)3 

4-26 

4-69 

4*02 

6-26 

2 } 

•687 

•850 

1-03 

1-20 

187 

172 

2-06 

2-40 

276 

S-09 

343 

3-78 

4-12 

4-47 

4'81 

615 

5-60 

2i 

■710 

’898 

107 

1-26 

1-43 

1-80 

2 15 

2-61 

2-87 

3-23 

S-60 

3-95 

4-31 

4-67 

6-03 

6*89 

676 

8 

•760 

•937 

1-12 

1*31 

1-60 

1-87 

2-25 

2-62 

3-00 

3-37 

375 

412 

4-60 

4-87 

6-26 

6-62 

6-00 

31 

•812 

1-01 

1-22 

1-42 

1-82 

203 

2-43 

2*84 

3-25 

3-65 

4*06 

4‘46 

4*87 

6*28 

668 

6*09 

6*50 

3 

•875 

1-09 

1-81 

1-53 

176 

219 

2-02 

306 

3-60 

3-03 

4-87 

4‘81 

6-26 

6-68 

612 

6-66 

7-00 

Sf 

•037 

1-17 

1-40 

1-64 

1*87 

2-34 

2-81 

328 

875 

4-21 

4-68 

5-16 

6*62 

600 

6-66 

7-03 

7-60 

4 

1-00 

1-25 

1-60 

175 

2-00 

2-50 

3-00 

3-60 

4-00 

4‘60 

6-00 

6-60 

6 00 

6*60 

7-00 

7*60 

8*00 


1-06 

132 

1-69 

1-85 

2-12 

2-66 

3*18 

371 

4-25 

478 

6-81 

5-84 

637 

6-90 

7*43 

7*97 

8-60 

4 

112 

1-40 

1*68 

1-07 

• 2'26 

2-81 

3-37 

3-93 

4*50 

6-06 

5-62 

6*18 

676 

7*81 

7*87 

8*43 

9-00 

4 

1-19 

1*48 

178 

207 

2-37 

2-96 

8*56 

416 

476 

6-34 

6-93 

fl-68 

712 

7-71 

8*81 

8*90 

9-60 

6 

1-26 

1*66 

1-87 

2-18 

260 

3-12 

376 

4-37 

5-00 

6-62 

6-25 

6-87 

7-60 

812 

876 

9-37 

100 

64 . 

1*81 

1-64 

1-06 

229 

2*62 

3-28 

3*93 

4 69 

626 

6-91 

6-66 

7-21 

7-87 

8*63 

018 

9-84 

10-6 

61 

1-37 

1*71 

2*06 

2*40 

276 

3 "43 

4-12 

4-81 

6-60 

6-19 

6-87 

7-66 

8*26 

8-93 

9-62 

10*8 

11-0 

6} 

1-43 

1-79 

216 

2-61 

2-87 

3-59 

4*31 

503 

675 

6-47 

7*18 

7-90 

8*62 

0-34 

10-0 

10‘8 

11-5 

6 

1-60 

1-87 

2*26 

2-62 

3-00 

3*75 

4-50 

5-26 

6 00 

676 

7-60 

8*25 

900 

976 

10*6 

11*2 

120 

6* 

1-62 

2-03 

2-44 

2-84 

3-25 

4 06 

4-87 

5‘68 

6-60 

7-31 

8-12 

8-93 

976 

10-6 

11*3 

12-2 

13-0 

7 

1-76 

2-18 

262 

306 

3*60 

4 37 

625 

612 

7-00 

7-87 

876 

9-62 

10-5 

U-8 

12*2 

181 

14-0 

7 * 

1-87 

2-84 

2-81 

3-28 

376 

4-68 

662 

666 

7-60 

8*43 

937 

10*8 

11-2 

12-2 

181 

14*0 

16*0 

8 

2-00 

2-60 

3’00 

360 

4*00 

6-00 

6-00 

7-00 

8-00 

9-00 

100 

110 

120 

13-0 

14-0 

15-0 

16-0 

84 

212 

2’66 

318 

371 

4-26 

6-31 

6-87 

7-43 

8*60 

9-66 

10-6 

117 

127 

13-8 

14*8 

16-9 

17-0 

0 

2*26 

2-81 

337 

3-93 

4-50 

5-62 

676 

7*87 

9-00 

10-2 

11-2 

12-3 

18*6 

14-6 

167 

16-8 

18-0 

04 

2-37 

2-96 

3-68 

4-16 

476 

6-93 

7-12 

8*31 

9-50 

107 

11-8 

13-1 

14*2 

16-4 

16-6 

178 

19-0 

10 

2-60 

3‘12 

376 

4-37 

5-00 

6-26 

7-60 

876 

10-0 

11-2 

12-6 

137 

16*0 

16-2 

17-6 

187 

20-0 

104 

262 

3-28 

3*03 

4*50 

5-26 

6*66 

7-87 

9-18 

10-6 

11 *8 

13-1 

14-4 

157 

17*0 

18-8 

197 

21-0 

n 

2*76 

3-43 

4-12 

4-81 

5'50 

6-87 

8*26 

9-62 

11-0 

12-4 

137 

16-1 

16-6 

17-8 

19*2 

20*6 

220 

114 

2-87 

3-69 

4‘31 

5-03 

676 

7-18 

8*62 

10-1 

11-5 

12-9 

14-3 

15-8 

17-2 

18-6 

201 

21‘6 

230 

12 

3-00 

876 

4*60 

6*26 

000 

760 

900 

10-6 

12 0 

13-6 

16*0 

16-6 

18-0 

19-6 

21-0 

22*6 

24-0 


m 


w * 





















































































































REDPATH, BROWN & 00., LIMITED 



















































































































REDPATH, BROWN & CO., LIMITED 





























































































































































REDPATH, BROWN & CO., LIMITED. 


SQUARE AND ROUND STEEL. 

Weights in Lbs. per Lineal Foot and Areas in Square Inches. 


Side 

or 

Diameter 

in 

inches. 


Square. 


Weight. Area. 



3 - 400 

4 - 303 

5 - 312 

6 - 428 

7 - 650 

8 - 978 
1041 
11-96 


9-000 

10-56 

lt-25 

1U-06 


Side 

or 

Diameter 

in 

inches. 



Square. 


Round. 


Weight. Area. Weight. Area. 



93-71 

102-85 

112-41 

122-40 

132-81 

143-66 

154-87 

166-60 
178 70 
191-25 
201 20 

217-00 
231 -40 
245 05 
260-30 

275-40 

290-90 

306-85 

323-20 

340 00 
357-20 
374-84 
892-90 

411-40 
449-05 
489 60 


100-00 
105-06 
110‘25 
115-56 

m-oo 

132S5 

lkh-00 


96-13 

104-31 

112-82 

121-67 

130-85 
140-30 
150-21 
160 39 

170-00 

181-76 

102-93 

204-45 

210-30 

228'48 

241-00 

253-85 

267-04 

280-55 

294*41 

308-50 

823 11 
853 15 
384-53 


95-OS 
108-87 
US-09 


m 
















REDPATH, BROWN & CO., LIMITED 


MOMENTS OF INERTIA PER INCH WIDTH. 

Plates at various distances apart. 


Distance 
between 
plates in 
inches. 


THICKNESS OF PLATES IN INCHES. 




33 os 
St* 08 
62-58 
60*03 
(18-08 
8.V&8 
1037 



70 3.J 

80 41 
108-4 
13S0 


28 <8 
85-72 
43-41 
61-81 
(51 03 
81 "(’0 
03 00 
105-3 
1319 
161-5 


■81 
■63 
•02 
110-4 
1247 
15(5-0 
190'S 


111-4 150-1 180-5 229-8 270*8 3127 



63-80 

65-99 

79-43 

94-11 

no-i 

1457 

105-4 

180-S 

231-9 

282-6 

308-8 


60 86 
74-44 
89-39 
1057 
123*4 
1630 
1848 
208-0 
258*6 
814*5 
443-1 


Distance 



THICKNESS OF PLA'l KS IN INCHES. 



between 




1 






plates in 
inches. 

U 

n \ 

! is 

1 is 1 

1 2 

1 

; n \ 

! 2} 

2| ! 

24 

8 

68-25 

75-99 

81 07 

9 2 52 

lot ■:} 

lpio 

120*1 

1307 

1404 

0 

83-25 

9244 

102 0 

112 0 

1 '2 3 

133-1 

141*3 

155-9 

167-9 

10 

9975 

110-6 

1217 

133 3 

I 1.5-3 j 

157-8 

170-7 

184-1 

W9 

11 

1177 

130*2 

143 1 

15(5-5 

170 3 

184-6 

199 4 

2147 

2304 

12 

137*2 

151-5 

10(5 3 

181-6 

197*3 

213-0 

! 2.50-3 

247-8 

265 4 

14 

1807 

199-1 

217-9 

207-4 

267-3 

277 9 

299 0 

320-6 

342 9 

16 

2047 

225 3 

2K.-I 

9<„Vl 

290-3 

315-2 

330 7 

360-7 

3S5-4 

16 

2:50*2 

253-1 

27(.-(i ! 

.100(5 

3 i:5 *3 

350-6 

37(5-6 

403-2 

430-4 

18 

2857 

313-6 

312 V. 

371-4 

401-3 

I 431-9 

4(53-2 

495‘2 

527 9 

20 

347-2 

3807 

4 L1'8 

4487 

485 55 

5217 

658-8 

696 7 

635-4 

24 

488-2 

634*2 

581-1 

628-6 

677-3 1 

726-8 

777-1 

828-3 

880*4 

The above distances between plates cor re-pond t< 

) the depths of the British 



Standard Sections of Joists nnd 

Channels. 



NET MAXIMUM 

1 

MOMENT OF INERTIA OF STEEL JOISTS. 
Rivet Hole in each Flange. 




Size of Joist, - 


Net Moment ot Inert in. 


Size of Joist, 


Net Moment of Inertia, 


NET MAXIMUM MOMENT OF INERTIA OF STEEL CHANNELS. 
1 Rivet Hole in bach Flange. 


18x7 

16x6 


14xGa 

1026 

648-2 ' 

559-0 

374*3 

472-9 

12 .5 

10 .6 ) 

10X5 | 

8X8 

8X5 

191-1 

186 5 

j 125-9 

I 97 (55 

76-56 



Size of Channel,- 

15X4 

12x3} 

Net Moment of Inertia, • j 

324-2 

159-0 



9X3} 

8x3} 

7x3} 

7272 

61*86 1 

86*98 
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REDPATH, BROWN & CO., LIMITED. 



MOMENTS OF INERTIA OF RECTANGLES. 



Depth 

in 

nches. 

D. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 


41 

42 


WIDTH OF RECTANGLE IN INCHES = B. 


A 

4 


1 


s 

H 

■ 

1 

in 

inches. 

D. 

*005 

•010 

•021 

•031 


•052 

•062 

•073 

-083 

1 

•042 

■083 

■167 

•250 

•333 

•417 

■500 

•583 

•667 

2 

*141 

•281 

■ 

■814 

1-12.5 

1-406 

1-087 

1-969 

2-250 

3 

•333 

■667 

■ 

2-000 

2-667 

3-333 

4-000 

4-667 

6-333 

4 

*651 

1-802 


3-906 


mm 

7-812 

9115 

10-42 

5 

1 -125 

2-260 

4 -500 

6-750 


Ll 25 

13-50 

15-76 

18-00 

6 

l‘7fe(i 

3-573 

7-146 

JO-72 

14-29 

17-86 

21-14 

25-01 

28'68 

7 

2-667 

6-333 

10 67 

16 00 

2133 

26 67 

32-00 

37-33 

42-67 

8 

3-707 

7*694 

15-19 

22-78 

30-37 

37-97 

4 5 "56 

5316 

60*75 

9 

6-208 

10 4? 

2083 

31-25 

41-67 

62'OS 

62-60 

72-92 

83-33 

10 

6-932 

1386 

27-73 

41-59 

55-46 


83-19 

97-05 

110-9 

fm 

9-060 

18-00 

36-00 

54-00 

72-00 


108-0 

126 0 

144*0 


11-44 

22-89 

45-77 

68 60 

91-54 

114-4 

137 3 


183-1 


14-29 

28-68 

57-17 

8.5-75 

114 3 


171-5 


228-7 


17-68 

85-10 

70-81 

105-5 

140 6 

175-8 

2L09 


281-2 

KS 

21-33 

42 07 

85 33 

i.N 0 

170-7 

213-3 

256 0 

298*7 

341-3 

16 

25-59 

51-18 

102-4 

153 5 

201-7 

255-9 

307*1 

358-2 

409-4 

17 

30-37 

60 "75 

121 -5 

182-2 

243'0 

303-7 

364-6 

425 2 

486-0 

18 

35-72 

71-45 

M2 9 

214-3 

235-8 

357-2 

428-7 

500-1 

571-6 

10 

41-67 

83-33 

160-7 

250 0 

333-3 

1167 

500 0 

5833 

666-7 

20 

48*23 

96 "•17 

192-9 

289-4 

335-9 

482-3 

578-8 

676-3 

771-7 

21 

55-46 

1109 

221-8 

3327 

443-7 

554-0 

605"5 

77G-4 

887-3 

22 

63-37 

1267 

253-5 

350-2 

liOirgiM 

G3.1-7 

7604 

887-2 

1014 

23 

72-00 

144‘0 

288-0 

432 0 

576-0 

720 0 

804-0 

1008 

1152 

24 

81-38 

102-8 

825-5 

438-3 

031 0 

813*8 

976-6 

1139 

1802 

25 

91-54 

183-1 

366‘2 

540-2 

732 3 

915-4 

1098 

1282 

1465 

26 

102-5 

205 0 

410-1 

61.5-1 

820-1 

1025 

1230 

1435 

1640 

27 

114-3 

228-7 

•157-3 

CS6-0 

914-7 

1143 

1372 

1601 

1829 

28 

1270 

251-1 

608-1 

762-2 

1016 

1270 

1524 

1778 

2032 

29 

140-6 

281-2 

562-3 

813-7 

1125 

1406 

1687 

1969 

2250 

80 

155*2 

310-3 

6206 

9310 

1241 

1552 

1862 

2172 

2483 

31 


3413 

682-7 

1024 

1305 

1707 

2048 

2389 

2731 

32 

187-2 

374-3 

748-7 

1123 

1497 

1872 

2246 

2620 

2995 

88 

204-7 

409-4 

813-8 

1228 

1638 

2047 

2156 

2860 

3275 

84 

228-3 

446-6- 

893-2 


1780 

2233 

2680 

3126 

3673 

86 

243D 

486-0 

972-0 

1458 

1944 

2430 

2916 

3402 

8888 

86 

263*8 

527-6 

1055 

1583 

2111 

2638 

3166 * 

8693 

4221 

87 

285-8 

571-6 

1143 

1715 

2286 

2858 

3429 

4001 

4573 

88 

309 0 

017-9 

1236 

1854 

2472 


3707 

4325 

4943 

89 

3333 

666-7 

1333 


2607 

3333 

4000 

4667 

6333 

40 

869-0 

717-9 

1436 

2J54 

2872 

8590 

4308 

6023 

5743 

41 

385-9 

771-7 

1543 

2315 

3087 

3859 

4630 

6402 

6174 

42 

























REDPATH, BROWN & CO. f LIMITED. 



Depth 

in 

inches. 

D. 


MOMENTS OF INERTIA OF RECTANGLES. * 


WIDTH OF RECTANGLE IN INCHES = 




*004 

*009 

•013 

■018 

*010 

*021 

•031 

*042 

*020 

*041 

•061 

*081 

*036 

*070 

T06 

*141 

*056 

T12 

■167 

*223 

•083 

*167 

•250 

*333 

*119 

•237 

•366 

*475 

*163 

*320 

*488 

*651 

*217 

*433 

•650 

*867 

*281 

*662 

•844 

1*125 

358 

*716 

1*073 

1*430 

*447 

*893 

1*340 

1*786 

*649 

1*099 

1*648 

2*197 

*067 

1‘838 

2*000 

2 667 

>1 

1*599 

2*3')'.J 

3 199 

*949 

1*898 

2*S!H 

8*797 

1*116 

2*233 

3*319 

4*405 

1*802 

2*604 

8*900 

6*208 



Depth 

in 

inches. 

D. 



7*997 

9*498 

11168 

18*081 


9*690 

11*891 

18*896 



6*721 

7*140 

8*789 

10*007 

12*794 

16*187 

17*802 

20*838 



2*130 2*373 

2*9*29 3*26. r > 

8-900 4 .VS 

6*002 5*025 


6*430 

8*038 

9-888 

12*000 

14*894 

17*080 

20*094 

23*437 


7*162 

8*032 

10*986 

13*388 

15 993 
18*984 
22*327 
20*042 


8*582 

10*719 

13*184 


19*191 

22*781 

26*793 

81*260 


Depth 

iu 

inches. 

D. 



15*626 


327 





































R EDPATH, BROWN & CO., LIMITED 


STEEL BRIDGE RAILS. 


Scale—£ Full Size. 



70 Lbh. per Yard. 



50 Lbs. per Yard, 



■■ ■ ■ ■■■i n ■ » —■ , ail i .11 i n >■ t i n' ■ ’m ii rf- fa 

REDPATH, BROWN & CO., LIMITED. 


MATHEMATICAL 

TABLES. 

BRITISH AND METRIC 

WEIGHTS AND MEASURES, 

WITH 

CONVERSION FACTORS AND 


EQUIVALENTS. 








REDPATH, BROWN & GO., LIMITED 


TRIGONOMETRICAL FUNCTIONS. 

Right-Angled Triangles. 




a, b 

a, o 

A, a 
A, b 
A, c 


Required. 


Sin A =-r Sec A =— Tan A =- 

b c c 

o b c 

Cos A =-r Cosec A = - Co tan A =— 

baa 

Versine A = _i' Coversine A = — a 

b b 


Rurm til as. 

„ a 


A, C, c Sin A = r Cos C = r c — 

b b 


A, C, b 
C, c, b 


TanA — - Cot C — - b = Va a +c 2 
c c 


C=90°-A c- ax Cot A b; 


Sin A 


C, a, c C=90°-A a = bxSinA c = bxCosA 

C, a, b 0=90°-A a = c xTan A b=^ A 


Glten. lE^qulreo 



o = a 


Oblique-Angled Triangles. 



Given. 

Formal*. 

A,B,C,a 

f(a a x Sin B x Sin C)t 2 Sin A 

A,b,c 

Areas! (c x b x Sin A) 

n, b, c 

^\/s (s — a) (s - b) (s - c) 


Sin C 
Sin A 


0 . c Sin A 

Sin C = - 

a 


Tan A 


a Sin B 
c — a Cos B 


A 8inlA = Cos JA = T»|A- 


331 








REDPATH, BROWN <fc CO., LIMITED. 


LOGARITHMS. 





1 2 3 


2068 
2300 
2677 
2810 2S33 

3032 3054 

3243 3263 

3444 3464 



Mean Differences. 


7 

8 

9 

29 

83 

87 

26 

SO 

34 

24 

28 

81 

23 

26 

29 

21 

£.4 

27 


njl 


ffittl 




1987 2014 

2253 2279 
2504 2529 

2742 2765 

2967 2989 

3181 3201 

3386 3404 

3679 8698 

3766 3784 
3945 8962 


8 8 - 8 11 14 17 20 22 25 

3 5 8 11 13 16 18 21 24 

2 6 7 10 12 15 17 20 22 

2 5 7 9 12 14 16 19 21 

2 4 7 9 11 13 16 18 20 


4786 
4928 
5066 
5198 
5328 6340 

5453 5465 

5575 
5694 



2 4 6 
2 4 6 

2 4 6 

2 4 6 

2 

2 3 6 
2 8 5 
2 3 5 

2 3 5 
13 4 

13 4 

13 4 

13 4 

13 4 

1 3 4 


8 11 13 15 17 19 
8 10 12 14 16 18 
8 10 12 14 15 17 
7 9 11 13 15 17 
7 9 11 12 14 16 

7 9 10 12 14 16 
7 8 10 11 18 16 
6 8 0 11 13 14 
6 8 0 11 12 14 
6 7 9 10 12 13 

6 7 0 10 11 13 
6 7 8 10 11 12 
6 7 8 9 11 12 

5 6 8 9 10 12 

6 0 8 9 10 11 





553!) 5551 1 2 4 5 6 7 9 10 11 

5658 6670 1 2 4 5 6 7 8 10 11 

5775 5786 1 2 3 6 6 7 8 9 10 

5888 5809 1 2 3 5 6 7 8 9 10 

5999 6010 1 2 3 4 5 7 8 9 10 

0107 6117 1 2 3 4 5 6 8 9 10 

6212 6222 1 2 3 4 5 6 7 8 9 



6464 i 6464 


6551: I 6501 


6646 6656 

6739 6749 
6830 6830 

6920 6928 




6304 6314 6325 

6406 6415 6425 

6503 6513 6522 

6599 G609 661S 
6093 6702 6712 
6785 6794 6803 
6876 6884 6803 
6964 6072 6981 


4 6 6 7 8 9 
4 5 6 7 8 9 


4 5 Cl 7 8 


7 7 8 


4 4 61 6 7 8 
4 4 5 


7050 7059 7067 

7135 7143 7152 12334 5 678 

7218 7226 7235 1 2 2 3 4 6 6 7 7 

7300 7308 7316 1 2 2 8 4 5 6 6 7 

7380 7388 7896 1 2 2 8 4 5 6 6 7 


6 

7 

8 

0 

7 

8 

6 

7 

7 

6 

6 

7 

6 

6 

7 


332 
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ftEDPATH, BROWN & CO., LIMITED. 


LOGARITHMS. 




89 | 7796 
7868 
7938 


8129 8136 
8196 8202 
8261 8207 
8325 8331 8338 8 

8388 8395 8401 8 

8451 8467 8403 8 

8513 8519 8625 85‘ 

8673 8579 
8633 8039 
8692 8698 



8751 8766 
8808 8S14 
8865 8871 

8921 8927 8932 8938 
8976 8982 8987 8 

! 9031 0030 

0085 9090 
0138 9143 
9191 9196 9201 

9243 9248 9253 

9294 0299 0304 
0346 9350 9355 
9396 0400 9405 
9445 0450 9455 

9494 0499 0504 

9642 0547 9562 

9500 9595 

9638 9643 I 9647 ! 9062 
, 9685 9689 
I 9781 9736 9741 

9777 9782 9786 
9823 9827 9882 
9868 0872 0877 
9912’ 9917 
9956 9961 I 9966 



Mean Differences. 


123 4 5 6 7 8 9 


M. U id | M 1 


2 ! 3 1 5 5 o 
2 Is 1 5 ! 5 0 


1 1 2 3 4 4 16 0 


9015 | 0020 ■ 0025 1 i 2 

'*009 I 0074 I 9079 I I " 

0122 I 9128 j 9133 1 I 

9175 | 9(SO | r -lS6 1 ( 2 

'll? 

1 1 ? 


1 

1 

2 

3 

4 

4 

5 

0 

1 

J 

a 

3 

4 

4 

5 

6 

1 

1 

2 

3 

4 

4 

5 

6 

1 

1 

o 

3 

3 

4 

5 

6 

1 

1 

2 

X 

3 

4 

5 

5 

1 

1 

o 

i- 

3 

3 

4 

5 

5 

1 

1 

*/ 

• f 

3 

4 

5 

5 

1 

1 

l. 

• i 

• l 

1t 

4 

6 

5 

1 

J 


3 

3 

4 

5 

5 

1 

] 

O 

8 

3 

4 

4 

5 

1 

1 


2 

3 

4 

4 

5 

1 

1 

o 

j» 

3 

4 

4 

5 

1 

1 


o 

3 

4 

4 

5 

1 

1 

o 

g 

3 

1 

4 

6 

1 

1 

o 

j 

i* 

it 

< 

4 

6 

1 

1 

n 

e> 

•» 

> 

4 


5 

1 

! 


‘1 

4 


■ 1 

4 

5 

1 

1 

? 

4/ 

'i 

3 

4 

5 

J 

1 

11 i 

V 

;> 

3 

4 

4 

1 

1 

2 1 

‘1 

ii 

!> 

4 

4 


3 3 4 4 6 

3 3 14 6 

3 3 4 4 5 

3 3 4 4 5 

3 3 4 4 5 

.5 3 4 4 5 


l i ? I 2 4 4 5 

I 1 2 i 2 3 3 4 4 5 


0 

1 

1 

o 

9 , 

3 

0 

1 

1 ! 

«1 

2 

3 

0 

1 

1 1 

2 

2 

3 

0 

1 

I 

1 

2 

n 

3 

0 

1 

1 

2 

2 

3 

0‘ 

1 

1 

2 

2 

3 

0 

1 

1 

2 

2 

3 

0 

1 

J 

O 

id 

2 

3 

0 

1 

1 

2 

2 

3 

0 

1 

1 

o 

2 

3 

0 

1 

1 

2 

2 

3 

0 

1 

1 

2 

2 

3 

0 

1 

1 

2 

2 

3 


SS3 
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EEDPATH, BROWN A CO., LIMLTED. 


ANTILOGARITHMS. 


Mean Differences. 


128456789 



kO iO kO 





































































REDPATH, BROWN & CO., LIMITED. 


ANTILOGARITHMS. 


0 1 2 3 


4 

• 

5 

6 

3192 

8199 

3206 

mm 

S27J 

3281 

3342 

3350 

3357 

urn 

842h 

34:10 


8467 I 8475 0483 8491 I 8499 ! 8503 


86C5 3573 

3033 | 3689 ' 8C48 3056 

3741 


H 


5023 50 


49*3 


49* i0 

'053 

1 5070 1 

5082 

5176 

1 5153 1 

5200 

r.297 

! 5.:ou : 

5521 


6768 >781 


7413 7430 I 7447 i 7404 
7586 7 j 03 I 7021 | fc 63s> 
7762 7780 

7943 796? 

8128 814/ 

8318 8337 
8511 8531 
8710 


8 9 


3221 ! 3228 
3299 i 8304 


(5730 67 


7211 I 7228 


8453 | 8472 
8650 ! 8070 


9057 9078 


9484 1 9506 


Mean Differences. 


128 450789 


3 4 415 6 7 
3 4 5' 5 6 7 

3 4 5; 6 6 7 

3 4 5,0 6 7 

3 4 5 0 6 7 

2 I 3 4 5 6 7 7 

3 4 5 6 7 8 

3 4 6 

4 4 5 

4 5 5 

4 5 01 6 7 8 

7 8 9 


15 17 10 


335 
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REDPATH, 

BROWN 

& CO., 

" j* f 

LIMITED. 

* 'i 






NATURAL 

SINES. 







O' 

i 

0' 

12' 

18' 

l 

24' 

! 

30' 

3G' 

I 

42' 

48' 

f>4' 

L 

Mean Differences. j 

1' 

2 

8' 

* 

5' 

0* 

0000 

0017 

0035 

0052 

0070 

0087 

0105 

0122 

0140 

0157 

8 

8 

9 

12 

16 

1 

0175 

0192 

0209 

0227 

0244 

0262 

0279 

0297 

0314 

0332 

3 

6 

9 

12 

16 

2 

0349 

0366 

0384 

0401 

0419 

0436 

0454 

0471 

0488 

0506 

3 

C 

9 

12 

16 

a 

0523 

0541 

0558 

0570 

0593 

0610 

0628 

0645 

0663 

0680 

3 

6 

0 

12 

16 

4 

0098 

0715 

0732 

0760 

0767 

0785 

0802 

0819 

0837 

0S54 

3 

6 

» 

12 

14 

6 

0872 

0889 

0906 

0924 

0941 

0968 

0976 

0993 

1011 

1028 

8 

6 

9 

12 

14 

6 

1045 

1003 

1080 

1097 

1115 

1132 

1140 

1167 

1184 

1201 

3 

6 

9 

12 

14 

7 

1219 

1280 

1253 

1271 

12.S8 

1305 

1383 

1340 

1357 

1374 

3 

6 

9 

12 

14 

8 

1392 

1409 

1426 

1444 

1401 

1478 

1495 

1613 

1530 

1547 

3 

6 

9 

12 

14 

9 

1564 

1582 

1599 

1616 

1033 

1650 

1608 

1685 

I7u2 

1719 

3 

6 

9 

12 

14 

10 

1736 

1764 

1771 

1788 

1805 

1822 

1840 

1857 

1874 

1891 

3 

6 

0 

12 

14 

11 

1908 

1925 

1912 

1959 

1977 

1994 

2011 

2028 

2015 

2062 

3 

(i 

0 

11 

14 

12 

2079 

2096 

2113 

2130 

2147 

2164 

21 SI 

2198 

2215 

2233 

S 

6 

9 

11 

14 

18 

2250 

2267 

2284 

2300 

2317 

2884 

2351 

9563 

2385 

2402 

3 

6 

8 

11 

14 

14 

2419 

2436 

2453 

2470 

2487 

250* 

2521 

2538 

2554 

2571 

3 

6 

8 

11 

14 

15 

2588 

2005 

2022 

263!) 

£656 

2672 

2689 

2706 

2723 

2740 

3 

6 

8 

11 

14 

18 

2766 

2773 

2790 

2807 

2623 

2840 

28o7 

2874 

2890 

2907 

3 

6 

8 

11 

14 

17 

2924 

2940 

2957 

2974 

2990 

8007 

3024 

3040 

307.7 

3074 

3 

6 

8 

11 

14 

18 

3090 

3107 

81:‘3 

3140 

3156 

3173 

3190 

3206 

3223 

3239 

3 

6 

8 

11 

14 

19 

3256 

3272 

3289 

3305 

3322 

3338 

3355 

5.571 

3387 

3404 

n 

t) 

6 

8 

11 

14 

20 

3420 

3437 

3453 

34C9 

3486 

3502 

3518 

3535 

3551 

3567 

3 

5 

8 

11 

14 

21 

3584 

3000 

3010 

3633 

3610 

3665 

3681 

3097 

3714 

3730 

3 

5 

8 

11 

14 

22 

3746 

3762 

3778 

3795 

3811 

3327 

3848 

3859 

3875 

3891 

3 

5 

8 

11 

14 

28 

3907 

3923 

3939 

8935 

3971 

39s7 

4003 

4019 

4035 

4051 

3 

6 

8 

11 

14 

24 

4067 

4083 

4009 

4115 

4181 

4147 

4163 

4179 

4195 

4219 

3 

6 

8 

11 

13 

25 

4226 

4242 

4258 

4274 

4289 

4305 

4321 

4387 

4352 

4308 

3 

5 

8 

11 

13 

26 

4384 

4399 

4415 

4431 

4446 

4162 

4478 

4493 

4509 

4524 

it 
■ > 

:> 

8 

10 

13 

27 

4540 

1555 

4571 

4586 

4602 

4017 

4033 

4648 

4664 

4679 

3 

6 

8 

10 

13 

28 

4695 

4710 

4726 

4741 

4766 

4772 

4787 

4802 

4818 

4833 

O 

5 

8 

10 

13 

29 

4848 

4863 

4879 

4894 

4909 

4924 

4939 

4055 

4970 

4985 

3 

5 

8 

10 

13 

80 

5000 

6015 

6030 

5045 

5060 

5076 

6090 

6105 

5120 

6135 

3 

6 

S 

10 

13 

81 

6150 

6165 

6 ISO 

5195 

5210 

5225 

5240 

5255 

6270 

5284 

2 

6 

7 

10 

12 

32 

6299 

6314 

5329 

5344 

5358 

5378 

5388 

5402 

5417 

6432 

2 

5 

IT 

t 

10 

12 

88 

6446 

5461 

5476 

5490 

5505 

5519 

5534 

5548 

65C3 

6577 

2 

5 

7 

10 

12 

84 

5592 

5606 

5621 

5635 

5650 

5664 

56T8 

5693 

6707 

6721 

2 

G 

7 

10 

12 

35 

6736 

6750 

6764 

6779 

5793 

5807 

6821 

5835 

6850 

5864 

2 

5 

7 

10 

12 

36 

6878 

6892 

5906 

5920 

6934 

5918 

6902 

5976 

6990 

6004 

2 

5 

7 

9 

12 

37 ! 

6018 

6032 

6040 

6060 

0074 

6088 

6101 

6115 

6129 

6143 

2 

5 

7 

0 

12 

38 

6167 

0170 

6184 

6198 

6211 

6225 

6239 

6252 

6260 

6280 

2 

5 

7 

9 

11 

39 

6293 

6307 

6320 

6334 

6347 

6361 

6374 

6388 

6401 

*6414 

2 

4 

7 

0 

11 

40 

6428 

6441 

6455 

6468 

6481 

6494 

6508 

0521 

6534 

6547 

2 

4 

7 

9 

11 

41 

6661 

6574 

6587 

6600 

6613 

6626 

6639 

6652 

6605 

6678 

2 

4 

7 

9 

11 

42 

6601 

6704 

6717 

6730 

6743 

6756 

6769 

6782 

6794 

6807 

2 

4 

C 

9 

11 

43 

6820 

6833 

6845 

6858 

6871 

6884 

6896 

6909 

6921 

6934 

2 

4 

6 

8 

11 

44 

6947 

6959 

6972 

6984 

6997 

7009 

7022 

7034 

7046 

7059 

2 

4 

6 

8 

10 


// 
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REDPATH, BROWN A 00., LIMITED. 


NATURAL SINES. 



12' lfir 24 ' 


7120 
7242 
7361 
7478 
7581 7593 

7694 7705 

7804 7816 

7912 7923 
8018 8028 
8121 8131 

8221 8231 

8320 8329 
8416 8425 
8608 8517 
8599 8607 



42 ' 48' 54 



Mean Differences. 


7169 
7290 
7408 
7524 7536 
7038 7649 

7749 7760 
7859 7869 

7965 7976 
8070 8080 
8171 8181 

8271 8281 

8368 8377 
8462 8*71 
8554 8563 

8043 8652 








9857 9860 
9886 9888 
9910 9912 
9932 9934 
9961 9962 

9966 9968 
9979 9980 
9989 9990 

9996 9996 
9999 9999 


3 

3 

3 

3 

2 

8 

2 

3 

2 

2 

2 

2 

2 

2 

1 

2 


12 


337 











































REDPATH, BROWN A CO., LIMITED. 



NATURAL COSINES. 

N.B .—Subtract Mean Differences. 


i io' I O/i' on' or' I Acy aq> 


6' 12' 18' I 24' 30' 36' 42' 48' 54 


9996 
9980 1 9989 
9979 
0966 

9952 9951 

9934 9933 

9912 9910 

9888 98851 9882 

9800 9857 9854 1 9851 


1*000 1*000 1*000 1 * 00011*000 

9998 9998 9908 9997 

9994 9993 9993 9992 

9986 9985 9984 9983 

9976 9974 9973 9972 

9962 9960 9959 9957 

9945 9943 0942 9940 

9925 9923 9921 9919 

9903 9900 9898 9895 

9877 9874 9871 9869 
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7966 7955 
7869 7848 
7749 7738 7727 

7638 7627 7615 
7624 7613 7601 
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81411 81311 8121 8111 8100 
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REDPATH, BROWN & CO., LIMITED. 


NATURAL COSINES. 

N.B .—Subtract Moan Differences. 


1 

0' 


12' 

18* 

24' 

30' 

36' 

42? 

48' 

54' 

| Mean Differences. 

1' 

2 

8' 

4' 

V 

46° 

7071 

7059 

7046 

7034 

7022 

7009 

6997 

6984 

6972 

6059 

2 

4 

6 

8 

10 

46 
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6934 

6921 

6909 
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6884 

6871 

6858 

6846 
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2 

4 

6 

B 

11 

47 
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6717 
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4 
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9 

11 

46 

6691 
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REDPATH, BROWN & CO., LIMITED. 


NATURAL TANGENTS. 



IV 18' 24' 30' 36' 42' 48' «4' 


0122 0140 
0297 0314 
0472 04 
0647 


0017 0036 0052 
0192 0209 0227 
0367 0384 0402 0419 

0542 0569 0577 0594 
0717 0734 0762 0769 

0802 0910 0028 0946 

1069 1080 1104 1122 

l«lfl 1268 1281 1299 

1459 1477 

1638 

1817 I 1835 
1098 I 2016 
2180 | 2199 
2364 
2549 

2736 
2924 
3115 
3288 | 3307 
3482 

3679 8699 
8879 3899 
4081 4101 
4286 4307 
4494 4515 


4727 
4942 
5161 I 5184 
6384 I 6407 
5612 



1890 
2071 
2254 2272 
2438 2456 
2623 2642 



2811 
3000 
3191 I 3211 
3385 | 8404 
3581 

3779 3799 
3979 4000 
4183 4204 
4411 
4599 I 4621 




2849 | 3 
3 

3230 I 3 



5797 6 


6273 
6519 
6771 6 

7028 7 
7292 
7563 
7841 I 7809 
8127 8166 


ESiEa 

; ■: MltliYrlUn 



8511 
8786 I 8816 


9358 

0391 | 

9424 

9691 

9726 

i 

9769 



3819 3 

4020 3 

4224 3 

4431 3 


4856 4 

6073 4 

6296 4 

6620 4 

6760 4 


Mean Differences. 


r 2 


6 9 
6 9 
6 9 
6 9 
6 9 

'6 9 
6 9 
6 9 
6 9 


6 9 

6 9 

6 9 

6 9 


6 9 

6 9 

6 9 

6 10 
6 10 


6620 4 8 11 

5760 4 8 12 

5985 4 8 12 

6224 4 8 12 

6469 4 8 12 

6720 4 8 13 

6976 4 9 18 

7239 4 9 13 

7608 5 9 14 

7785 5 9 14 

•8069 5 9 14 

8361 5 10 15 

8662 5 10 16 

8972 5 10 16 

9293 5 11 10 

9623 6 11 17 

9966 6 11 17 


m 

12 

16 

12 

16 

12 

15 

12 
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REDPATH; BROWN A 00., LIMITED. 


NATURAL TANGENTS. 





1-0000 

1*0366 

1*0724 

1-1106 

1-1604 

1-1918 

1-2349 

1-2799 

1-3270 

1-3764 


1-6003 

1-6643 

1-7321 

1*8040 

1*8807 

1- 9626 

2- 0503 

2*1445 

2*2460 

2*3669 

2-4761 

2*6061 

2*7475 

2*0042 

3*0777 

3*2709 

3*4874 

8- 7321 
4*0108 
4*3316 
4-7046 
6*1446 

66718 

6-8138 

7*1164 

81448 

9- 514 


6' 12M J8' 24' W 


0035 
0392 0428 
0761 0799 

1146 1184 
1644 



05 | 0141 0176 0212 
0601 0538 0575 
0876 0913 0951 
1263 1303 1343 
1667 1708 1760 



42' 48' 54' 


Mean Differences. 


2088 2131 2174 
2627 2572 2617 
2986 3032 3079 
3465 3514 3561 

3968 4019 4071 


1423 1463 

1792 1833 1876 

2218 2261 2305 


3613 3663 3713 

4124 111,11 A am 


5577 6637 6097 6757 I 5818 

6191 6256 6319 6383 

6842 6909 6977 7045 

7532 7603 7676 7747 
8266 8341 8418 8495 

9047 9128 9210 9202 

9883 0970 0057 0155 

0778 0872 0965 1060 


1543 1612 1742 1842 1043 2045 

2566 2673 2781 2S89 2998 3109 

3673 3789 3906 4023 4142 4202 I 4383 

4870 6002 5129 6257 6386 6617 I 6649 

6187 6326 6464 6605 G746 6889 I 7034 


7625 
9208 0376 
0961 1146 

2914 3122 
5106 5330 


8083 8239 8397 8556 

9714 9887 0061 0SS7 

1524 1716 1910 2106 
3544 3750 3977 4197 

5816 6059 6305 6564 



7683 7848 8118 8391 < 8667 8047 9232 0520 9812 

0408 0713 1022 1336 1653 10/6 2303 2635 2972 

3662 4016 4374 4737 6107 6483 6864 6262 6646 

7463 7367 8288 8716 9162 9594 0055 0504 0970 

1929 2422 2924 3436 3066 4486 6026 6678 6140 
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79 
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87 
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47 

71 

95 
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26 

62 

78 
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29 

5S 

87 

116 

146 

32 

64 

06 

129 

161 

36 

72 

108 

144 

180 

41 

81 

122 

163 

204 



0124 9758 0505 1066 174* *43* 

6122 6912 7720 8548 9395 0*64 

4947 5058 6996 8062 9168 0685 

6427 7769 9152 0579 905% 857% 

10*20 10*39 10*68 10*78 10*99 11*20 


12*43 12*71 13*00 13*30 13*62 13*06 

15-40115*89 16*35 16*83 17*34 17*89 18*46 

21-20 1 22*02 22*90 23*86 24*90 26*03 27*27 

33*69 1 35*80 88*10 40’92 44-07 47*74 62*08 

96’49 114*6 143-2 191*0 286 6 678*0 


Owing to the rapid¬ 
ity with which the, 
tangent changes, 
mean differences 
cease to be useful. 
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REDPATH, BROWN k CO., LIMITED. 


NATURAL COSECANT8. 


N.B .—Subtract Mean Differences. 


1 

O' 

6' 

12' 

18' 

24' 

§ 

36' 

42' 

b 

54' 

Mean Differences. 

V 

2' 

V 

41 

r 

D 

Inf. 

678-0 

286-5 

191-0 

143-2 

114 6 

95-49 

81-86 

71*62 

63-66 







57-30 

52-09 

47-76 

44D8 

40-93 


35-81 

33*71 

81-84 

30-16 







J8-66 

27-29 

26-05 

24*92 

23-88 

22-93 

22 04 

21*23 

20-47 

19-77 







10-11 

18-49 

17-91 

17-37 

1686 

16-38 

16-93 

15*50 

16-09 

14-70 

Owinjzr to the raniditv 


14-34 

l::-99 

13-65 

13-34 

13-03 

12-75 

12*47 

12-20 

11-96 

11-71 

















with which 

cosecant 

5 

11*47 

11-25 

11-03 

10-83 

10-63 

10-43 

10-26 

10-07 

9-896 

D-728 

ohaskAs. 

mean differ* 

6 

0-5668 

4105 

2693 

1129 

9711 

6337 

7005 

6711 

5567 

S23S 






7 

8-2056 

0905 

9787 

8700 

7652 

6613 

5611 

5635 

3685 

2757 

ences are ox 

no use. 


7-1853 

0972 

0112 

9273 

8555 

7655 

6871, 

6111 

6S66 

5637 







6-3926 

3228 

2546 

1880 

1227 

0689 

9963 

9361 

8761 

8165 







6-7688 

7023 

6470 

5928 

6396 

4874 

4362 

3860 

3367 

2883 






Kn 

5*2408 

1942 

1484 

1034 

0593 

0159 

9732 

9313 

8901 

8596 






HS 

4-8097 

7706 

7321 

6942 

6569 

6202 

6841 

6486 

6137 

4793 

61 

122 

182 

243 

304 

frBnrJl 

4*4464 

4121 

3792 

8469 

8150 


2527 

2223 

1923 

1627 

62 

104 

156 

208 

260 

Hfl 

4-1386 

1048 

0766 

0436 

0211 

9939 

9672 

9508 

9157 

8890 

45 

90 

136 

180 

226 

15 

3-8637 

8387 

8140 

7897 

7657 

7420 

7186 

6955 

6727 

6502 

89 

79 

118 

157 

196 

16 

3-6280 


6843 

5620 

5418 

6209 

6003 

4799 

4598 

4399 

85 

CO 

104 

133 

178 

17 

8-4203 

4009 

3817 

3628 

3440 

3255 

8072 

2891 

2712 

2535 

31 

61 

92 

123 

164 

18 

3-2361 

2188 

2017 

1848 

1681 

1515 

1352 

1190 

1030 

0872 

27 

55 

82 

110 

137 

19 

3-0716 

0561 

0407 

0256 

0106 

9957 

9811 

9665 

9521 

9379 

25 

49 

74 

99 

123 

20 

2*9238 

lllll 

8960 

8824 

8688 

8555 

8422 

8201 

8161 

8032 

22 

44 

07 

89 

111 

21 

2-7904 

7778 

7653 

7529 

7407 

7285 

7166 

7046 

6927 

6811 

20 

40 

6u 

81 

101 

22 

2*6695 

6680 

6466 

6354 

6242 

6131 

6022 

6913 

5805 

5609 

18 

37 

55 

73 

92 

28 

2-6503 

5488 

6384 

6282 

5180 

E23 

4978 

4879 

4780 

4083 

17 

34 

60 

67 

84 

U 

2-4686 

4490 

4395 

4300 

4207 

4114 

4022 

3931 

3841 

3751 

15 

81 

46 

62 

77 

26 

2*3662 

3574 

8486 

8400 

3314 

3228 

3144 

3060 

2976 

2891 

14 

23 

43 

67 

71 

26 

2-2812 

2730 

2650 

2570 

2490 

2412 

2333 

2256 

2179 

2103 

13 

26 

89 

52 

65 

27 

2-2027 

1952 

1877 

1803 

1730 

1657 

1584 

1613 

1441 

1371 

12 

24 

36 

48 

60 

28 

2-1301 

1231 

1162 

1093 

1025 


0890 

-0824 

0757 

0692 

11 

22 

34 

46 

66 

29 

2 0627 

0562 

0498 

0434 

0371 


0246 

0183 

0122 

0061 

10 

21 

81 

42 

62 

80 

2-0000 

am 

mo 

9821 

9762 

9703 

9655 

9587 

9630 

9573 

10 

19 

29 

80 

49 

81 

1-9416 

9360 

0304 

9249 

0194 

Emj 

0084 

9031 

8977 

8924 

9 

18 

27 

86 

46 

82 

1-8871 

8818 

8766 

8714 

8668 

8612 

8561 

8610 

8460 

8410 

8 

17 

25 

34 

42 

88 

1*8361 

8312 

8263 

8214 

8166 

8118 

8070 

k a 

7076 

7929 

8 

16 

24 

32 

40 

84 

1-7883 

7837 

7791 

7745 

7700 

7655 

7610 

7566 

7622 

7478 

7 

16 

22 

30 

87 

86 

1-7434 

7391 

7348 

7805 

7268 

7221 

7179 

7137 

7095 

7054 

7 
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REDPATH, BROWN A 00., LIMITED. 








NATURAL COSECANTS. 

N.B .—Subtract Mean Differences. 


O' I 6' 12? *18' I 24.' 30' 36' 42' 48' 54 
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1-0006 

1*0002 



12* 

*18' 

m 

4060 

3855 

8832 

86*20 

3607 

3414 

3393 

3210 

3100 

8016 

2997 

2831 

2813 

2666 

2639 

24B0 

2472 

2320 

2314 

2178 
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0271 
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12 
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10 
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6 
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REDPATH, BROWN * OO. t LIMITED. 


NATURAL SECANTS. 
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6 ' 
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REDPATH, BROWN & CO., LIMITED 


NATURAL SECANTS. 



O' I 6' 12' 18' 24' 30' 36' 42' 48' 54' 


Mean Differences. 






1*4142 
i 1*4396 
1*4663 
1*4945 
1*5243 

1*6557 

1*5890 

1*6243 

1*6616 

17013 

1*7434 ! 

1*7883 

1*8361 

1*8871 

1*9416 

2*0000 

2*0627 

2*1301 

2*2027 

2*2812 

2*36(52 

2*4586 

2*6693 

2*6696 

2*7904 

2*9238 

3*0716 

3*2361 

3*4203 

3*6280 

8*8637 

4*1336 

4*4464 

4*8097 

6*2408 

67688 

6*8925 

7*1853 

8*2066 


4217 4242 4267 

4474 4601 4627 

4746 4774 4802 48301 4859 4887 4911 

5032 5062 5092 6121 I 5151 6182 521: 

5304 I 5335 5366 5398 6429 1 5461 5493 652. 


6622 6655 

5959 6994 

6316 6353 

6694 6733 
7137 


5721 6755 

0064 0009 

6427 6461 

6812 6852 

7221 7203 

7655 7700 

8118 8160 
wvn , 8612 80(53 

9084 9139 9194 

9646 9703 9702 
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0890 0957 1025 

1584 1657 1730 

2333 2412 2490 
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08721 1030 
2636 2712 
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14*70 16*09 
19*77 20*47 
80*16 81*84 
68*66 71*62 


9072 0939 0811 
2627 2837 3160 

6841 6202 6569 

9732 0159 0593 
4362 4874 6396 

9963 0589 1887 
6874 7655 8464 

6611 6613 7642 
7004 8337 9711 
8577 5835 6861 

12*47 12*76 13*03 
16*93 16*38 16*86 
22*04 22*93 23*88 
86*81 88*20 40*93 
96*49 114*6 148*2 


4300 4 :;or. 
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6354 64(5(5 

7629 7653 
8824 8900 
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1848 2017 
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23 
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28 
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6 

12 

18 
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29 
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12 

19 

25 

SI 
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7 

13 
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26 

33 

7391 

7 
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21 

28 

35 
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22 

30 
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9 

17 
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34 

43 
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9 
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45 
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19 

29 
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49 

056*2 

10 

21 

31 
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11 
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31 

45 

56 

1952 
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48 

61 
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26 
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52 

66 
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28 

43 

67 

71 
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77 

5486 

17 
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REDPATH, BROWN & CO., LIMITED. 


NATURAL COTANGENTS. 

N.B .—Subtract Mean Differences. 




O' I 6' 12' 18' 


36' I 42' 
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67*29 62-OS 47‘74 
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19-08 18-46 17-89 
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Mean Differences. 
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REDPATH, BROWN k CO., LIMITED. 


NATURAL COTANGENTS. 

N.B .—Subtract Mean Difterencea. 
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Mean Differences. 
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•6404 6469 
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•4877 4586 

■4G63 4042 
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■3839 3819 


*3640 86°0 

•3443 3124 3404 I 3385 3305 

*8249 3230 3211 3191 3172 
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1157625 

155 

3723875 


8615126 

6 

216 

56 

175616 

106 

1191016 

156 

3796416 


8741816 

7 

843 

67 

185193 

107- 

1225043 

157 

3809898 

207 

8869743 

8 

612 

58 

106112 

108 

1259712 

158 

8944312 

208 

8993912 

8 

729 

59 

206379 

109 

1295029 

159 

4019679 


9129329 

10 

1000 


216000 

110 

1331000 

160 

4096000 

210 

9261000 

11 

1331 

61 

226981 

111 

1367631 

161 

4173281 

211 

9393931 


1728 

62 

238328 

112 

1404928 


4251528 

212 

9528128 

KK 

2197 

63 

250047 

113 

1442897 


4330747 

218 

9663597 

Hit 

2744 

64 

262144 

114 

14S1544 


4410944 

214 

9800344 

15 

3375 

65 

274625 

115 

1520876 

mum 

4492125 

215 

9988875 

16 

4090 

66 

287496 

116 

1560896 


4574296 

216 

10077696 

17 

4913 

67 

300763 

117 

1601613 


4657463 

217 

10218313 

18 

6832 

68 

314432 

118 

1643032 

Mwm 

4741632 

218 

10360232 

19 

6859 

69 

328509 

119 

1685159 

By 

4826809 

219 

10503459 

20 

8000 

70 


120 

1728000 


4913000 


10648000 

21 

0261 

71 

857911 

121 

1771561 


5000211 

221 

10793861 

22 

10648 

72 

373248 

122 

1 SI 5848 


5088448 


10941048 

28 

12167 

73 


123 

1800867 


5177717 


11089667 

24 

13824 

74 

405224 

124 

1906624 

174 

6208024 

224 

11239424 

25 

15625 

75 

421875 

125 

1953L25 

175 

6359375 

mihm 

11890625 

28 

17670 

76 

438976 

126 

2000370 

176 

6451776 

226 

11648176 

27 

19083 

77 

456533 

127 

2048383 

177 

5545233 


11697083 

28 

21952 

78 

474552 

128 

2097152 

178 

5639762 

228 

11862352 

28 

24389 

79 

493039 

129 

2146689 

179 

5735339 

229 


80 

27000 


512000 

130 

2197000 

180 

5832000 


121670)0 

81 

29791 

81 

631441 

181 

2248091 

181 

5929741 

281 

12326391 

82 

82768 

82 

651368 

132 

2299968 

182 

6028568 

282 

12487168 

83 

35937 

88 

671787 

133 

2362637 

188 

6128487 

233 

12649337 

84 

39304 

84 

592704 

134 

2406104 

184 

6229504 

234 

12812904 

85 

42875 

85 

614125 

135 

2460376 

185 

6331626 

235 

12977875 

88 

46656 

86 

636056 

136 

2515466 

186 

6434856 

236 

13144256 

87 

50653 

87 

658503 

187 

2571353 

187 

6539203 

287 

18312053 

88 

64872 

88 

681472 

138 

2628072 

188 

6644672 

m 

13481272 

89 

69319 

89 

704969 

139 

2686619 

189 

6761269 

m 

18051619 

40 

64000 

19 

729000 

140 

2744000 

190 

6859000 

1 

13824000 

41 

68921 

WM 

763571 

141 

2803221 

191 

6967871 

241 

18397621 

42 

74088 


778688 

142 

2863238 

192 

7077888 

242 

14172488 

48 

79607 

19 

804367 

143 

2924207 

193 

7189057 

248 

14348907 

44 

86184 

■S 

830584 

144 

2985984 

194 

7301884 

244 

14526784 

45 

91125 

wM 

857376 

145 

8048625 

195 

7414876 

245 

14706126 

46 

97338 

la 

884736 

146 

8112136 


7629536 

246 

14886986 

47 

103823 

97 

912673 

147 

3176523 

197 

7645378 

247 


48 

110692 

98 

941192 

148 

8241792 

198 

7762892 

248 

1625^98 

48 

117649 

99 

970299 

149 

8307949 

199 

7880699 

249 

16488248 

£ 


- S4 


J ivtl 


854 


























REDPATH, BROWN & CO., LIMITED 


CUBES OF NUMBERS FROM 250 TO 499. 


No. 

Cube. 

No. 

Cube. 

• 

No. 


1B625000 


27000000 

m 

251 

15813261 

801 

27270901 

351 

252 

16003008 

302 

27543608 

352 

253 

16194277 


27818127 

353 

254 

16S87064 


28094464 

854 


16681376 


28372625 

855 


10777216 


28652616 

856 

257 

16974503 

807 

28934443 

857 

mm 

17173512 


29218112 

858 

258 

17373979 


29503629 

859 


17576000 

810 

20791000 


261 

17779581 

811 

30080231 

861 

262 

17984728 

812 

30371328 

862 

263 

18191447 

818 

306C4297 

363 

264 

18399744 

814 

30959144 

861 

265 

18C09625 

315 

31255875 

865 

286 

18821096 

816 

31554496 

366 

267 

19034163 

817 

31865013 

367 

268 

19248832 

818 

32157432 

368 

269 

19465109 

819 

32461760 

369 


19683000 


32768000 

870 

271 

19902511 


33076161 

371 

272 

20123648 


83386248 

872 

278 

20346417 


33698267 

873 

274 

20570824 

824 

34012224 

874 

275 

20796875 

825 

84328126 

875 

276 

21024576 

826 

34645976 

876 

277 

21253933 

827 

34965783 

377 

278 

21484952 

328 

35287552 

878 

279 

21717639 

820 

35611289 

879 


21952000 

880 

35937000 

880 

281 

22188041 

831 

36264691 

881 

282 

22425768 

882 

36594368 

882 

288 

22665187 

883 

SG926037 

388 

284 

22906304 

884 

87259704 

884 

285 

23149126 

885 

376055/5 

885 

286 


mzm 

37933056 

386 

287 



38272753 

887 

288 

23887872 

m 

38614472 

388 

289 

24137569 

839 

38958219 

389 

290 

24389000 

840 

39304000 


291 

24642171 

841 

89651821 

WM 

292 

24697088 

342 

40001688 

892 

298 

26153757 

848 

40353007 

393 

284 

26412184 

844 

40/07584 

894 

285 

25672876 

846 

41063625 


296 

25934386 

848 

41421736 


297 

26196078 

847 

41781928 


298 

26463592 


42144192 


299 

26780899 

848 

42608549 

■ 


Cube. 

No. 

Cube. 

No. 

Cube. 

42876000 

400 

64000000 

m 

91125000 

43243551 

401 

64481201 

451 

91733S51 

43614208 


64064808 

452 

92345408 

43986977 


651.'>0827 

458 

92959677 

44361864 

404 

65930264 

454 

93676664 

44738875 

405 

66430125 

455 

94196375 

45118016 


66923416 

456 

94818816 

45490293 


67419143 

457 

95443993 

45882712 

408 

67917312 

458 

9G071912 

4C2G8279 

■ 

68417920 

459 

96702579 

46656000 


68921000 


97336000 

47045881 


69426531 


97072181 

47437928 


69934528 


98611128 

47832147 


70444997 


99252847 

48228544 


70957944 


99S97344 

48627125 

415 

71473375 

VW 

100544625 

49027896 

416 

71991290 

466 

101194696 

49430863 

417 

72511713 

467 

101847563 

49836032 

418 

73084632 


102503232 

60243409 

419 

73500059 

469 

103161709 

60653000 

420 

74088000 


103823000 

61061811 

421 

74618461 

471 

104487111 

61478S48 

422 

76151448 

472 

105154048 

61895117 

423 

75686967 

478 

105823817 

62313624 

424 

76225024 

474 

106496424 

62734375 

425 

76765625 

475 

107171875 

53157376 


77308776 

476 

107850176 

53582633 

427 

77854483 

477 

108531338 

54010162 

428 

78402762 

478 

100215362 

64439939 

429 

78953589 


109902239 

54872000 


79507000 


110592000 

55306341 

431 

80062991 

481 

111284641 

65742968 

432 

80621668 

482 

111980168 

56181887 

433 

81182787 

483 

112678587 

66623104 

434 

81746504 

484 

113379904 

67066625 

435 

82312875 

485 

114084125 

57612456 

436 

82881856 

486 

114791256 

57960603 

437 

83453463 

487 

115501303 

68411072 

438 

84027672 

488 

116214272 

58863869 

488 

84604510 

489 

116930160 

69319000 

440 

85184000 

490 

117649000 

59776471 

441 

85766121 

491 

118370771 

60236288 

442 


482 

119095488 

60698467 

443 

86938307 

493 

119823167 

61162984 

444 

87528384 

494 

120553784 

61629875 


88121125 

mSm 

121287376 

62099136 

448 

88716536 


122023936 

62670773 

447 

89314628 

mSm 

122768473 

63044792 

448 

89916392 

19 

128505992 

63521199 

449 

00518849 

u 

124261499 



















































RKDPATH, BROWN <fc CO., LIMITED 


CUBES OF NUMBERS FROM 500 TO 749. 



Cube. No. 




125000000 

125751501 

126506008 

127263527 

128024064 

128787025 

120554216 

130323843 

131096512 

131872229 

132651000 

133432831 

134217728 

135005697 

135796744 

136590875 

137388096 

138188413 

138991832 

139708359 

140608000 

141420761 

142236648 

143056667 

143877824 

144703126 

145531576 

146363183 

147197052 

148035889 

148877000 

149721291 

150568768 

151419437 

152273304 

153130376 

153990656 

154854153 

165720872 

156590819 

157464000 

158340421 

159220088 

160103007 

160989184 

161878625 

162771336 

163667323 

164566692 

165469149 






166375000 600 

167284151 601 

168196608 602 

169112377 603 

170031464 604 

170953875 605 

171879616 608 

172808693 607 

173741112 608 

174676879 600 

175616000 610 

176558481 611 

177504328 612 

178453547 618 

170406144 614 

180362125 615 

181321496 616 

182284263 617 

183260432 618 

184220009 619 

185103000 620 

180169411 
187149248 
188132617 
189119224 
190109375 
191102976 
192100033 
193100552 
194104539 


195112000 

196122941 

197137368 

198155287 

199176704 

200201625 

201230056 

202262003 

203297472 

204336469 

205379000 

206425071 

207474688 

208527857 

209584584 

210644875 

211708736 

212776173 

213847192 

214921799 


Cube. 


216000000 
2170S1801 
218167208 
219256227 
220348864 
22H45125 
222545016 
223648543 
224755712 
225860529 

226981000 

228099131 

229220928 

230340397 

231475544 

232668375 

233744896 

234885113 

236029032 

237170659 

233328000 

230483061 

240641848 

241804367 

242970624 

244140625 

245314376 

246491883 

247673152 

248858189 

260047000 

251239591 

252435968 

253636137 

254840104 

256047875 

257259466 

258474853 

259691072 

260017119 

262144000 

263374721 

264609288 

205847707 

267089984 I 

268336125 

260586136 

270840023 

272097792 

278859449 



Cube. No. Cube. 






274626000 

275894451 

277167808 

278446077 

279726264 

281011376 

282300416 

288593393 

284S90312 

286191179 

287496000 

288804781 

290117528 

291434247 

292754944 

204079625 

295408290 

296740963 

298077632 

299418309 

800763000 
302111711 
303464448 
804821217 
806182024 
307546875 
808915776 
810288733 
311605752 
813046839 

314482000 

315821241 

317214568 

818611987 

320018504 

821419125 

822828856 

824242703 

825660672 

327082769 

828509000 

829939371 

831378888 

832812567 

834256384 

8:15702375 , 

337158536 

338608873 

840068392 

841532099 I 



848000000 

844472101 

84594S408 

847428927 

848913664 

350402625 

851895816 

853:193243 

864894012 

856400829 

357911000 

359425431 

860944128 

882407097 

863994344 

865625876 

807061696 

868601813 

870146232 

371694959 

378248000 

874805361 

876367048 

3779:13067 

870503424 

881078126 

882657176 

884240583 

885828352 

887420489 

389017000 

390617891 

392223168 

393832837 

395446904 

397065376 

398688256 

400315553 

401947272 

403583419 

405224000 

406869021 

408518488 

410172407 

411830784 

413493625 

415160936 

416882728 

418508992 

420189749 




























BEDPATH, BROWN k CO. f LIMITED. 


CUBES OF NUMBERS FROM 750 TO 999. 


No. 

Cub®. 

No. 

Gnl>e. 

No. 

Cube. 

No. 

Cube. 

No. 

Cube. 

750 

421376000 

800 

M2000000 

850 

01 tI2>000 

BOO 

729000000 

950 

857375000 

751 

423564761 

801 

513922401 

851 

616295051 

iOl 

731432701 

951 

860085351 

752 

425269008 

802 

515849608 

852 

618470208 

902 

733870808 

952 

862801408 

753 

420957777 

803 

617781627 

853 

020650477 

903 

736314327 

953 

865523177 

754 

428(301004 

804 

519718464 

854 

622335X04 

904 

738763264 

954 

808250064 

755 

43(3368875 

805 

52166(1125 

855 

625026376 

905 

741217625 

955 

870933875 

756 

43208I216 

806 

623606616 

856 

027222016 

906 

743677416 

950 

873722816 

757 

433708093 

807 

525557043 

857 

029422793 

907 

746142643 

957 

876407403 

758 

435519512 

808 

627614112 

858 

6.31628712 

908 

748613312 

958 

879217912 

759 

437245479 


629476129 

859 

633.839779 

909 

761089429 

959 

881974079 

760 

438076000 

810 

531441000 

860 

636056000 

910 

753571000 

960 

884730000 

761 

440711081 

811 

533411731 

8C1 

638277.381 

911 

756058031 

9S1 

887503081 

762 

442450728 

812 

635387328 

862 

640503928 

912 

75855052.X 

962 

890277128 

763 

444194947 

813 

637367797 

8U3 

642735047 

913 

761048497 

963 

893066347 

764 

445943744 

814 

539353144 

864 

644972544 

914 

763551944 

964 

895841344 

765 

447607125 

815 

541343375 

865 

647214025 

915 

766060876 

965 

898632125 

766 

449455096 

816 

543338496 

8G6 

649461890 

916 

768575290 

966 

901428696 

767 

451217663 

817 

54533X513 

867 

651714303 

917 

771095213 

967 

904231063 

768 

452984832 

818 

647343432 

868 

653972032 

918 

773620632 

968 

907039232 

769 

454756609 

819 

549363259 

869 

650231909 

919 

776151559 

9G9 

90985320B 

770 

466533000 

820 

651368000 

870 

05X503000 

920 

778088000 

970 

912673000 

771 

458314011 

821 

553387001 

871 

660776311 

921 

781221*901 

971 

91549S611 

772 

460090648 

822 

565412248 

872 

003054848 

922 

783777448 

972 

918330048 

773 

461889017 

823 

657441767 

873 

605358617 

923 

786330467 

973 

021167317 

774 

463634824 

824 

559470224 

874 

007027024 

924 

788889024 

974 

924010424 

776 

465484375 

825 

561515025 

875 

669921S75 

925 

791453126 

975 

926859375 

776 

467288570 

826 

663659976 

876 

672221376 

926 

794022776 

976 

929714176 

777 

460097433 

827 

565009283 

877 

671520133 

927 

796597983 

977 

932674833 

778 

470010952 

828 

607608552 

878 

670830152 

928 

799178752 

978 

935441352 

779 

472729130 

829 

609722789 

879 

679151439 

929 

801765089 

979 

9:18313739 


474552000 

830 

571787000 

880 

681472000 

930 

804357000 

980 

941192000 

781 

476379541 

831 

573856191 

881 

68.3797841 

931 

806954191 

981 

944076141 

782 

478211768 

832 

675930368 

832 

680128968 

932 

809557568 

982 

946966168 

788 

480048687 

833 

'78009537 

383 

6X8105387 

933 

812106237 

983 

949862087 

784 

481890304 

834 

580098704 

884 

691X807104 

934 

814780504 

984 

952763904 

785 

483736625 

835 

582182875 

885 

693154125 

935 

817400376 

985 

955671625 

786 

485587056 

836 

584277050 

886 

695506456 

936 

820025850 

986 

958586256 

787 

487443403 

837 

680370253 

887 

097W1I103 

937 

822056953 

987 

961504803 

788 

489303872 

838 

688480472 

888 

700227072 

938 

825293072 

988 

964430272 

789 

401160069 


C 'MJ5S9719 

889 

702595369 

939 

827936010 

B89 

907361609 


403039000 


592704000 

890 

704969000 

940 

830584000 

990 

970299000 

791 

494913671 

841 

594823321 

891 

707317971 

941 

83.5237021 

991 

973242271 

792 

496793088 

842 

596947688 

892 

709732288 

942 

835890888 

992 

976191488 

793 

408077257 

843 

699077107 

893 

712121957 

943 

8518561807 

993 

979146057 

794 

500566184 

844 

601211584 

894 

714510984 

OlA 

uTt 

841232384 

994 

982107784 

795 

5Q2459S76 

845 

603351125 

895 

710917375 

945 

843908625 

995 

985074875 

796 

5043'>8336 

846 

606495736 

896 

719323136 

946 

816590536 

QQA 

ouu 

988047936 

797 

506261573 

847 

607646423 

897 

721734273 

947 

849278123 

997 

991026973 

798 

608189592 

848 

609800192 

898 

724150792 

948 

851971392 

998 

994011992 

798 

610082399 

849 

611900049 

899 

726572699 

949 

854670349 

999 

997002999 


867 




















REDFATH, BROWN & CO., LIMITED. 


CUBES OF NUMBERS AND FRACTIONAL PARTS. 


I No. 




134-611 144-703 



229-783 244 141 

361-705 381-078 

636-377 561-510 

769-799 791-453 

1037-97 1076-89 

1376-89 1423-83 

1782-56 1838-27 

22C0-99 2326-20 

2818-16 2893-64 

3460*08 3546-58 



4192-75 
5022-17 
5954-35 
6995 27 
8150-94 




4291-02 
5132 05 
6078 39 
7133-33 
8150-94 8303-77 

9261 9427 36 9595-70 

10648 10830*5 110161 

12167 12366-5 125681 

13824 140411 . 14260‘S 

15625 15860*5 16098-6 



17570 17830-7 
19683 19957*6 
21952 22247*3 
24389 24705-7 
27000 27338-9 


18087-9 

20284-8 

22545*3 

25025-2 

27680-6 


■0527 
2-600 
13 396 
38-443 
83-740 
165-287 

259*084 

401*131 

587-428 

823-975 

1116-77 

1471-82 

189511 

2392-66 

2970*46 

3634-51 

4390-80 
6245-35 
620415 
7273 19 
8458-40 

9766-04 

11201-8 

12771-9 

14482-2 

16338-7 

18347-5 

20514-6 

22845-9 

25347-4 


15625 

42'876 

91-125 

166-375 

274-625 

421-875 

614125 

857-376 

1167-62 

1520-87 
1953 12 
2460 37 
3048*62 
3723-87 

4492-12 
5359-37 
6331 -62 
7414-87 
8615-12 


'2441 

4-291 

18-088 

47-635 

98-932 

177-979 

290 776 
443322 
641-619 
891*666 
1199*46 

157101 

2012S1 

2529-35 

312815 

3814-70 

4594-99 
6476*04 
6460 84 
7568-38 
8773-G8 


62‘734 68186 

107-172 116-867 

190*109 202-779 


807-647 

465-484 

669*922 

926-859 

1242-80 


1622-23 1674-66 

2072-67 , 2134-23 
2599-61 2671-15 

3209 05 3291-33 

3906-98 4000-75 


4699-42 
5692-36 
6591-80 
7703-73 
8934 17 


4805*42 

5711-34 

0724*61 

7850-94 

9006-61 


9938-37 10112-7 10289-1 10407-6 



11300-6 

12977-9 

147061 

16681*4 

18009-0 
207‘JG 9 
23149*1 
26672*4 
28372-6 


11681-6 11774-5 11969-7 
131601 13396-6 136091 
14932’4 15160-9 16391-8 
16826*4 17078-9 

18874*2 19141-8 
21081-8 21369-2 
23455-1 28763-7 


29076*0 




324-961 

488-373 

699-045 

962-967 

1286-14 



































REDPATH, BROWN & CO., LIMITED. 


CUBES OF NUMBERS AND FRACTIONAL PARTS. 


No. 0 


l No. 



46656 

60653 

64872 

69319 

64000 


30162-8 ! 30517*6 30885-3 31255-9 
331535 33542 0 33933'0 34328*1 
36346*9 36760*0 37170 1 37595 4 
39739*1 40177*4 40618 9 41003*6 
43336*0 43800*3 44267‘9 44738‘9 


31629-4 320060 

34725*7 35126*4 

38017*8 38443*4 

41511*6 419C28 

462131 45690-7 


47143-7 47634*8 48120‘2 48627-1 ! 49128'4 40633*2 I 50141*4 


51168*1 61686*7 52208-8 52734*4 63203*5 
66415*3 56962*1 56512*6 67006*6 67024-3 
59891*2 00467*1 61046*6 G1629 0 62216 8 
64601*9 66207*6 C5S10-9 66430 1 67017*1 


63796*1 I 54332-3 
68185-6 

02807 5 I 63401*9 
67G67-9 I 68292*6 


68921 69553*3 70189*5 70829*6 
74088 74751*6 75418*9 76090-3 
79607 80202-4 80901*8 816053 
85184 85912*1 86644 3 87380*6 
91125 91886*5 92652 2 93422*2 


71473*4 

76765*6 

82312-9 

881-21-1 

94196*4 


72121*2 
77445-0 
83024-5 
88865‘8 
94371-8 


78128-3 


90367 7 
96644-6 


97336 981317 989316 99736*0 
103823 104654 105489 100328 
110592 111468 112329 113204 
117649 118552 119459 120371 
125000 125940 120884 127834 


100546 

107172 

114084 

121287 

128788 


101358 

108020 

114968 

122209 

129740 


123134 





132651 

140608 

148877 

157464 

166375 

175Q16 

185193 

195112 

205879 

216000 


133629 

141624 

149933 

158660 

167512 

176795 

186414 

196376 

206687 

217853 


134611 

142646 

150994 

159661 

168654 


177979 

187640 

197646 

206001 

218711 


135599 

143672 

152000 

160707 

16980J 

179168 

188872 

198921 

209320 

220075 


136591 
114703 
163130 
161879 
170954 

180362 

190109 

200202 

210645 

221445 


137588 

145739 

154206 

162995 

172112 


181562 
191352 
201488 
211975 
22282L 


£ S S3 £ a 2 8 S 2 S £ £ 5 £ ££££2 £££33 ££££ 














REDPATH, BROWS & CO., LIMITED 


CIRCUMFERENCES OF CIRCLES ADVANCING BY EIGHTHS. 


Diam. 

0 

A 


i 

& 

n 

i 

l 

Diam. 

0 


•3927 

•7854 

1-178 

1-671 

1-963 

2*356 

2-749 

0 

1 

8142 

3-634 

8*927 

4-320 

4712 

6106 

6‘4»8 

6-890 

1 

2 

6283 

6*676 

7*069 

7 461 

7-864 

8-247 

8*639 

9-032 

2 

3 

9-425 

9 817 

10210 

10-603 

10 996 

11-388 

11-781 

12 174 

8 

4 

12-666 

12 959 

13-352 

13744 

14 137 

14 530 

14-923 

16-316 

4 

5 

16708 

16101 

16493 

16 886 

17*279 

17 671 

18 064 

IS "467 

5 

6 

18-860 

19-242 

19-635 

20 028 

20 420 

20 813 

21-206 

21-598 

8 

7 

21-991 

22 3S4 

22-777 

23 109 

28-662 

23-066 

24 847 

24 740 

7 

8 

26-133 

25-626 

25 918 

20-311 

20-704 

27-096 

27*489 

27-882 

8 

e 

28-274 

28-667 

29 1)60 

29-452 

29 846 

30-238 

30631 

81*023 

B 

10 

31 41G 

81-809 

32 201 

82-694 

32-987 


33772 

84165 

10 

11 

34-558 

34-950 

35 343 

36736 

36128 

1 

36-914 

37-306 

11 

12 

37-699 

38 092 

38-485 

88-877 

39-270 


40-055 

40-448 

mw 

13 

40-841 

41233 

41-626 

42-010 

42412 

42-804 

43 197 

43-690 

mfw 

14 

43 982 

44 375 

4 1 -768 

4 r * 11.0 

45-553 

45-946 

46 338 

46-731 

B9 

15 

47-124 

47-617 

47 909 

48 302 

48 696 

49 087 

40-480 

49-873 

mm 

16 

60-265 

60-658 

61-061 

61 -444 

61 ‘836 

62-229 

62622 

53D14 

16 

17 

63-407 

63 800 

54-192 

54-585 

64-978 

65-371 

65 763 

66-166 

17 

18 

66-549 

66-941 

57 334 

67727 

58 119 

68 512 

68-905 

69 298 

18 

19 

59-690 

60 083 

60-476 

60-868 

61261 

61-654 

62-046 

62-430 

19 


62-832 

63*225 

63 017 

64-010 

64 403 

64795 

66 188 

65-581 

g^-jlg 

21 

65-973 

66-366 

66-759 

67 152 

67'544 

67-937 

68-330 

68-722 

21 

22 

69115 

69-608 

69-900 

70-293 

70-686 

71-079 

71-471 

71-864 

22 

23 

72*267 

72-649 

73 042 

73436 

73827 

74 220 

74 013 

76 006 

23 

24 

75-368 

76-79! 

76-184 

76-576 

76-909 

77-362 

77-754 

78147 

24 

25 

78-640 

78-933 

79 326 

79 718 

80111 

80-603 

80*896 

81-289 

25 

26 

81C81 

82-074 

82-467 

82 860 

83-252 

83-645 

84-038 

84-430 

26 

27 

84-823 

85-216 

85-608 

86-001 

86-394 

86-786 

87 179 

87-672 

27 

28 

87-966 

88-357 

88-750 

89-143 

89-536 

891)28 

90-321 

90-718 

28 

29 

911U6 

91 '499 

91-892 

02-284 

92-677 

93 070 

93-462 

03*866 

29 

80 

94‘248 

94 640 

96*033 

95-426 

95-819 

96-211 

96-604 

96 997 

80 

81 

97 389 

97 782 

08-176 

98-667 

98*960 

99 353 

09-746 

10014 


32 

100-53 

100-92 

10132 

101-71 

102-10 

10249 

102-89 

103-28 

82 

83 

103-67 

104*07 

104-46 

104-85 

105-24 

105-64 

106 03 

106'42 

83 

84 

106-81 

107-21 

107-60 

107-99 

108 38 

10878 

109-17 

109-66 

84 

85 

109-96 

110-35 

110-74 

11113 

111-63 

111 92 

112-31 

112-70 

85 

88 

113-10 

113*49 

11388 

114-28 

114*67 

11506 

115-45 

115-85 

86 

87 

116-24 

116-63 

117-02 

117 42 

117-81 

118-20 

11860 

11899 

87 

88 

119-38 

119-77 

12017 

120-56 

120-95 

121-34 

121-74 

12213 


89 

12262 

122-91 

12331 

123 70 

124 09 

124 49 

124 88 

125-27 

89 

40 

12666 

126 06 

126-45 

126-81 

127-23 

127-63 

12802 

12841 

40 

41 

12881 

129-20 

129-59 

129-98 

130-38 

130-77 

131*16 

131-65 

41 

42 

131*95 

132-34 

13273 

13312 

133T.2 

133-91 

134-30 

134-70 

42 

48 

135 09 

135-48 

135 87 

136-27 

136 66 

137-06 

137 44 

137-84 

48 

44 

138-23 

138-62 

139 02 

139-41 

139-80 

140-19 

140-59 

140*98 

44 

45 

141*37 

141-76 

1421G 

142-66 

142-94 

143*34 

143*73 

14412 

45 

48 

144-61 

144-91 

146-30 

145-69 

146-08 

146-48 

146*87 

147*26 


47 

147-66 

148-05 

148-44 

14883 

149-28 

14962 

150-01 

150-40 


48 

16080 

161-19 

161-58 

151-97 

152-37 

162-76 

153-15 

15355 


49 

153-94 

164-33 

16472 

165-12 

165-61 

166-90 

166‘29 

156 69 


60 

167-08 

157-47 

167-86 

168*26 

168 66 

169*04 

168-44 

159-83 
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REDPATH, BROWN A CO., LIMITED. 

CIRCUMFERENCES OF 

CIRCLES ADVANCING BY EIGHTHS. 

Diam. 

0 

* 

1 

i 1 

rs | 

£ 

8 

1 

3 

Diam. 

51 

160-22 

160-61 

161-01 

161-40 


162-18 

162-58 

162-97 

% 

61 

52 

163-86 

163-70 

164-16 

164-54 

164-03 

165-33 

165-72 

16611 

52 

S3 

166-60 

160-90 

167-29 

167-68 

168-08 

168 47 

168-86 

109-25 

53 

64 

160-65 

170 04 

17043 

170-82 

171-22 

17161 

172-00 

17239 

64 

55 

172-79 

17318 

173-57 

173*97 

174 36 

174 75 

17614 

176*54 

55 

56 

175*93 

176-32 

176-71 

177-11 

177-50 

17789 

178-29 

178-68 

56 

57 

17907 

179-46 

17986 

180-26 

180-64 

181 03 

181 43 

181-82 

57 

68 

182-21 

182-61 

183-00 

183-39 

18378 

184-18 

184-67 

184 "96 

58 

69 

186-35 

185-76 

186-14 

186 53 

186-02 

187 32 

187-71 

188-10 

59 

60 

188*50 

188-89 

189-28 

18967 

19O07 

190-46 

190-85 

101-24 


61 

101-64 

192 03 

192-42 

192 3-2 

193-21 

193 60 

193-99 

194-39 

61 

62 

194-78 

19517 

195-56 

195 9G 

196 35 

19(5-74 

197 13 

197-53 

62 

68 

197-92 

193-31 

198-71 

19910 

199-49 

199-88 

200 28 

200-67 

63 

64 

201-06 

201 45 

-201-85 

202-24 

202 63 

20303 

203 42 

HSSSlSli 

64 

65 

204-20 

204-60 

204-99 

205-38 

205-77 

20617 

206-56 

■ 

65 

66 

207-35 

207-74 

208-13 

208*52 

208-92 

209-31 

209-70 


66 

67 

210-40 

■210-88 

211 27 

211-66 

2120(5 

212-45 

212-84 

213-24 

67 

68 

213-63 

214-02 

214 41 

214-81 

215-20 

215-59 

215-08 

216-38 

68 

69 

21677 

21716 

217-66 

217-96 

21834 

218-73 

21913 

219-62 

89 

70 

219-91 

220 30 

220 70 

221-09 

221*48 

221-87 

222 27 

222-66 

70 

71 

223-05 

223-45 

223’84 

224-23 

224-62 

225 02 

226-41 

225-80 


72 

226-19 

226-69 

226 98 

227-37 

227*77 

228 16 

228-55 

228-94 


78 

229 34 

229-73 

230-12 

230 51 

230-91 

231-30 

231-09 

232-09 


74 

232-48 

232-87 

233-26 

233'66 

23105 

234‘44 

234-83 

235 23 


•76 

235*62 

236 01 

236*40 

236-80 

237-19 

237*68 

237-98 

238 37 


76 

238-76 

239*15 

239-65 

239*94 

240-33 

240 72 

241-12 

241-51 

76 

77 

241*90 

242 30 

242-60 

243‘OS 

243 47 

243 87 

244-26 

244-65 

77 

78 

245-04 

245*44 

245 83 

246-22 

246 62 

247-01 

247-40 

247-79 

78 

79 

248 )9 

248-58 

248 97 

249-36 

249-76 

250-15 

250-54 

250-93 

79 

80 

251‘SS 

251-72 

26211 

252-51 

252-90 

263-29 

253 68 

254-08 

80 

81 

254-47 

254*86 

256-26 

255-65 

256-04 

256-43 

266-83 

257-22 

81 

82 

257-61 

258-00 

25840 

26870 

259 18 

269-67 

269-07 

260-36 

82 

88 

260-76 

261‘14 

261-64 

261-03 

262-32 

262-72 

26311 

263-60 

88 

84 

263-80 

204-29 

204-68 

266 C7 

265-46 

265 86 

266-25 

266-64 

84 

85 

267 04 

267-43 

267-82 

268 21 

268-61 

26900 

289-39 

269'78 

85 

86 

270-18 

270-67 

270-96 

271-36 

271 -75 

272-14 

:?72-63 

272 93 

86 

87 

273*82 

9.73-71 

274 10 

274-60 

274-89 

275-28 

275-67 

276-07 

87 

88 

276*46 

276‘8o 

277*25 

277-64 

278 03 

278-42 

278-82 

279-21 

86 

89 

279-60 

279-99 

280-39 

280 78 

28M7 

281-57 

281-96 

282-36 

89 

80 

282'74 

283*14 

283 53 

283-92 

284-31 

284-71 

285-10 

285‘49 

90 

81 

285-88 

286-28 

286-67 

287-06 

287-46 

287-86 

288-24 

288’63 

91 

92 

289*03 

289‘42 

289-81 

290-20 

290-60 

290-99 

291-38 

291-78 

92 

98 

202 17 

292-56 

292-95 

293-35 

293-74 

294-13 

294-52 

294-92 

98 

94 

296*31 

205-70 

296*10 

296 49 

290-88 

297-27 

297-67 

298*06 

94 

85 

298*45 

298*84 

299*24 

299 63 

80002 

300-41 

SOO'81 

301-20 

95 

. 96 

801-69 

801-99 

302 38 

302-77 

803-16 

303-56 

303-95 

304-34 

96 

97 

804-78 

305-13 

305*52 

305-91 

806-31 

806-70 

807-09 

307-48 

97 

98 

307-88 

808*27 

308-66 

809*05 

300-46 

309-84 

310-23 

810-62 

98 , 

99 

311-02 

811*41 

811*80 

312-20 

812-59 

812-93 

313-37 

313-77 

96 

100 

814*16 

814*55 

814-94 

315-84 

815*73 

81612 

816-62 

816-91 

toe 


361 















REDPATH, BROWN A CO., LIMITED. 


AREAS OF CIRCLES ADVANCING BY EIGHTHS. 





‘7854 

8*142 

7*089 

12*566 

19*636 

28274 

38*485 

50*265 

63-617 

78-540 

05 033 
113*10 
182*73 
153 94 
176-71 

20106 



254-47 

283-63 

31416 

346-36 
380-13 
415*48 
452-39 
400 87 

530*93 
672 56 
616-75 
66052 
706*86 

754*77 
804 25 
865*30 
907-92 
06211 

1017*9 

1076*2 

1134*1 

1194*6 

1256*6 

1320*3 
1385 4 
1462 2 
1520*6 
1680*4 

1661*9 

1734*9 

1809*6 

1886*7 

1968*6 


*0123 
*9940 
8*647 
7*670 
13-364 
20 029 

29*465 

80*871 

61*849 

65*397 

80-516 

97-205 

116-47 

135-30 

156*70 

179*67 

204-22 
230 33 
258 02 
287-27 
31810 

350-60 
3841C 
420-00 
457 11 
495-79 

636*05 
577-87 
621 -26 I 
666 23 I 
712 76 

700-87 
810-54 
861-79 
914-61 
969 00 

1026 0 
1082-6 
1141-0 
1202*8 
1264*5 

1328*3 

1893*7 

1460*7 

1620*2 

1699*3 

1070*9 
1744*2 
1810*0 
1805*4 
1973*3 I 


*0491 

1*227 

8*976 

8*296 

14*186 

21*648 

30*680 
41 -282 
53*456 
67*201 
82-516 

99-402 
117 86 
137-S9 
159 48 
18*2 05 

207*39 
233*71 
261 59 
291 04 
322*06 

354 66 
38S82 
424 66 
401 80 
60074 

541*19 

683*21 

026*80 

671*96 

718*09 

766-99 
816-86 
868-31 
921 32 
976 91 

1032*1 

1089*8 

1149*1 

1210*0 

1272*4 

1336*4 

1402-0 

1469-1 

1537*0 

1008*2 

1680*0 
1753*5 
1828*5 
1905*0 
11088-2 


‘1104 

1-485 

4*430 

8*946 

16*033 

22-691 

31*919 
42 718 
65-088 
69-029 
84-541 

101 - 6*2 
120*28 
140-50 
162-30 
185 66 

210-60 
237 10 
265-18 
294 83 
328*05 

358 84 
393 20 
429 13 
466*64 
505*71 

646*35 
688*57 
632 36 
677*71 
724*64 

773*14 
82321 
874-85 
928 06 
982*84 

1039*2 
1097*1 
1156 6 
1217*7 
1280*8 

1344*6 
1410*3 
1477*0 
1546*6 
1617 0 

1689*1 

1762*7 

1837*9 

1914*7 

1993*1 


*1963 

1*767 

4*909 

9*621 

15*904 

23-758 

33183 
44 179 
66-745 
70-882 
86-590 

103 S7 
122 72 
143 14 
165-13 
188*00 

21.3-82 
240-53 
268-80 
298-65 
330 06 

303 06 
897-61 
433*74 
471*44 
510*71 

551*56 
503*96 
637 94 
08.3-49 | 

730 02 

779-31 

829*58 

881-41 

934*82 

989-80 

1040*3 
1104 V. 
1164*2 
1225*4 
12882 

1352*7 
1418*6 
1486*2 
1555-3 
1626 0 

1698*2 

1772*1 

1847*5. 

1924*4 

2008*0 


*3068 

2*074 

6*412 

10*321 

16*800 

24-850 

84-472 
45‘(>64 
58 420 
72-760 
88*664 

106-14 

125-19 

145-80 

167-99 

191*76 

217 08 
243 98 
272*45 
302-49 
334 10 

367*28 
402 04 
438 30 
470-26 
516*72 

656*76 
699-37 
64356 
689 30 ! 

736-62 1 

786-51 
835-97 
888 00 
941*01 
996*78 

1053*6 ; 

1111*8 
1171*7 1 

1233-2 
1290-2 

1360*8 
1427*0 
1494*7 
1564-0 
1634 9 

1707*4 

1781*4 

1857*0 

1934*2 

2012*9 


441 

405 

940 

045 

721 


25*967 

85*785 

47*173 

60*132 

74*662 



247*46.- 

276*12 

306-35 

33816 

371-64 
406-49 
443 01 
48111 
620-77 

562 00 
604 81 
64918 
695 13 
742*64 

791*78 
842*39 
894-62 
648‘42 
1003 8 

1060*7 

1119*2 

1179*3 

1241*0 

1304*2 

1369*0 

1485*4 

1503*3 

1572*8 

1643*9 

1716*5 

1790*8 

1866*6 

1943*9 


•6013 

2*761 

6*492 

11*793 

18*665 

£7*109 

87*122 

48*707 

61*862 

76*589 

92*886 

11076 

130*10 

161*20 

173*78 

197*93 

223*65 j 

260*95 

279*81 

810*24 

342*25 

375*83 
410-97 
447 69 
486-98 
525*84 

667*27 

610*27 

664*84 

700*08 

748'69 

797-98 
848*88 , 

901*26 
955*25 
1010*8 

1068*0 

11267 

1186*9 

1248*8 

1312*2 

1877*2 

1448*8 

1611*9 

1681*6 

1652*9 

17257 
1800*1 
1870*1 
19687 
2032'S 
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AREAS OF CIRCLES AOVANCINQ BY EIGHTHS. 


Diam. 

0 

ft 

.k 

fi 

ft 

§ 

l 

1 j 

1 1 

Diam 

M 

2042-8 

20528 

2062-9 

2073-0 

20S31 

2093-2 

2103-3 

2118-6 

61 

6S 

2123 7 

2133‘9 

2144-2 

2164-5 

2164*8 

21751 

2185-4 

2195-8 

62 

m 

2206-2 

2210-0 

2227-0 

2237-6 

2248-0 

2258-5 

2209*1 

2279-6 

68 

64 

2290*2 

2300-8 

2311-5 

23221 

2332 8 

23435 

2354-3 

2365-0 

64 

65 

2375-8 

2386-6 

2397-6 

2408-3 

24192 

2430-1 

2441-1 

2452-0 

68 

66 

24630 

2474-0 

2485-0 

2496-1 

2507-2 

2518-3 

2629*4 

2540-6 

66 

67 

2551-8 

2503 0 

2574-2 

2585-4 

2596-7 

2608-0 

2619-4 

2630*7 

57 

68 

2642*1 

2653 5 

2604-9 

2676-4 

2687-8 

2699*3 

2710-9 

2722 4 

68 

59 

2734-0 

2745 6 

2757-2 

2708*8 

2780-6 

2792-2 

2803-9 

2816-7 

68 

HEIH 

2827 4 

2839-2 

2851-0 

2862-9 

2874-8 

2886 6 

2808’6 

2910-6 


61 

2922-5 

2934-5 

2916-5 

29585 

2970-6 

2982-7 

2094-8 

8006-9 

61 

62 

30191 

3031-3 

3043-5 

30557 

3068 0 

3080"3 

3092-6 

8104-9 

62 

63 

3117-2 

3129 6 

31420 

3154-5 

3100-9 

3179-4 

3191-9 

8204*4 

63 

64 

82170 

8229-6 

32422 

3254*8 

3207-6 

3280-1 

3292-8 

8306-8 

64 

65 

3318-3 

8331-1 

3343-9 

3356*7 

3369-6 

3382-4 

3395-3 

3408-2 

65 

68 

3421-2 

3434-2 

3447-2 

3460-2 

3473-2 

3486 *3 

8499-4 

3512-6 

66 

67 

3526-7 

3538-8 

35620 

3565‘2 

3578*5 

3591-7 

8606 0 

8018*3 

67 

68 

8631-7 

3645-0 

3658*4 

3671-8 

3686-3 

3098-7 

3712-2 

8725-7 

68 

69 

373W3 

3752-8 

3760-4 

3780-0 

3793-7 

8807-3 

3821-0 

3834*7 



3843-5 

3862-2 

3876 0 

8889-8 

8903-6 

3917-5 

3931-4 

3945-3 

70 

71 

3959-2 

39731 

3987-1 

40011 

4015-2 

4029-2 

4043 3 

4057-4 

71 

72 

4071-6 

4085-7 

40998 

4114D 

4128-2 

4142-6 

4156-8 

4171 1 

72 

73 

4185 4 

4199-7 

4214-1 

42286 

4242-9 

4257'4 

4271 -8 

4280-3 

78 

74 

4300-8 

4315*4 

4329 9 

4344*6 

4359-2 

4373-8 

4388 6 

4403-2 

74 

76 

4417-9 

4432-6 

4447 -4 

44«2 2 

4477 0 

4491 8 

4506-7 

4521-5 

75 

76 

4536-5 

4551-4 

4566-4 

4581-3 

4596‘3 

4011-4 

4626-4 

4641-6 

76 

77 

4656-6 

4671*8 

4686-9 

47021 

4717-3 

4732 5 

4747-8 

47631 

77 

78 

4778-4 

4793-7 

48090 

4824*4 

4839-8 

4855 *2 

4870-7 

4886-2 

78 

79 

4901-7 

4917-2 

4932-7 

4918-3 

4963-9 

4979-5 

4995*2 

6010-9 

79 



6042-3 

5058-0 

6073-8 

5089-6 

5105*4 

5121-2 

5137-1 

80 

81 


6168-9 

6184-0 

5200 8 

5216-8 

5232-8 

5248-9 

5264-9 

81 

82 

mmm 

62971 

5813-3 

6329-4 

5345-6 

/><.#(> 1 ’8 

6378-1 

5394-3 

82 

m 


6426-0 

6443-3 

6459*6 

64760 

5492-4 

6508 8 

6525 3 

83 

84 

5541*8 

5658-3 

6574-8 

6591 -4 

5607-9 

6024-5 

5641-2 

6657-8 

84 

86 

5674-6 

6691-2 

6707-9 

6724-7 

5741-5 

5758-3 

6775 1 

6791 0 

85 

86 

EH 

5825-7 

6842-6 

5859-0 

5S70-5 

5893-5 

5910-6 

6927 6 

86 

87 

6944*7 

b901"8 

5978-9 

5996-0 

6013-2 

6030-4 

60476 

6064-9 

87 . 

88 

6082-1 

6099*4 

61167 

61341 

6151-4 

0108-8 

6186 2 

6203-7 

88 

St 

6221-1 

6238-8 

6266-1 

6273-7 

6291*2 

6308-8 

6326-4 

63441 

89 


6361-7 

6379-4 

6T971 

6414-9 

6432 0 

0450-4 

6408*2 

6486 0 

mzm 

91 


6521-8 

6639-7 

6557-6 

6575-5 

6593-5 

66115 

6629-6 


92 


6665-7 

66838 

6701-9 

6720-1 

6738 2 

6756-4 

6774-7 


s? 

6792-9 

6811-2 

6829*5 

6847*8 

6866-1 

6884-5 

6902-9 

6921-3 


94 

6939-8 

6958-2 

6371V7 

6995-3 

7(1138 

7032-4 

7051 0 

7069"6 


95 

7088-2 

7106-9 

7125-6 

7144 -3 

7103-0 

7181-8 

7200 6 

72194 


98 

7238-2 

7257-1 

7270 0 

7294 9 

7313-8 

7332-8 

7351-8 

7370-8 


97 

7389 8 

74089 

742S-0 

7447-1 

7460-2 

7485-8 

7604-5 

75237 

97 

86 

7543-0 

7662*2 

7681-6 

7600-8 

7620-1 

7b39-6 

7058 9 

7078-8 

98 

99 

7697-7 

77171 

7786*6 

77561 

7776-6 

7796-2 

7814-8 

7834*4 

96 

too 

7854-0 

7878-6 

7898-8 

7918-0 

79321 

7962-5 

7972-2 

7992-0 

199 
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USE OF THE MATHEMATICAL TABLES 

(pages 332 to 353). # 

LOGARITHMS AND ANTILOGARITHMS 

(pages 332 to 335). 

The logarithm or “ log ” of a number consists of an integer and a decimal. 

TBe Integral Part is referred to as the Index j and iB determined 
by the following rules:— 

Rule (a) If the number whose log is required contain one or more integral 
figures the index is always less by one than the number of integral figures 
in the number and is always positive. 

Rule (b) If the number is wholly a decimal the index is numerically 
greater by one than the number of ciphers after the decimal point and is always 
negative. 

The Decimal Part of a log is called the Mantissa and is found from 
the Tables, pages 332 and 333. 

To FIND THE Loo OF A GIVEN NUMBER OF 4 DIGITS. 

Ascertain index by rules (a) or (b) above. 

Rule (c) To find mantissa, find the first two digits of the given number in 
left band column. Pass along horizontal line and read number in vertical line 
headed by third digit. Add the number in the same horizontal line in the 
“Mean Differences” column headed by the fourth digit. The result is the 
required mantissa which, with the index and decimal point prefixed, is the 
required log. 

Examples — 

(1). Required log 4875*0. 

There are 4 figures before decimal point. *. index = 3 

From log tables, ... - 487 = *6875 

Difference for 5 = 4 

log 4875 0 = 3* 6879 

-’). Required log *04875. 

There is 1 cipher after decimal point index = 2 (i.e. - 2). 

From log tableB, .... 487 = *6875 

Difference for 5 = 4 

log *04875 = 2*6879 



364 
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Loos and Antiloqs— {continued). 

Negative Index Note that the mantissa of a log is always p os itive, 
hence the log of a decimal is the algebraic sura of a positive mant i s and a 
negative index. Thus 

2-6879 = -6879 - 2. 

ANTILOGARITHMS 

(pages 334, 335). 

Having obtained the log of any expression, to find the number corresponding 
to this log use the antilog tables in a similar manner to that described above. 

Note.— In referring to the antilog tables the index of the given log 
has not to be considered, only the mantissa being used. Having obtained the 
sequence of figures corresponding to the latter, the index is used to fix the 
position of the decimal point by the converse of Rules (a) and (6). 

Examples — 

(3) Find number corresponding to the log 5‘6879. 

From antilog tables number = 4875. 

Number of figures = (index + 1) — 5 + 1 = 6. 

.'. Required number = 487,500. 

(4) Find number corresponding to the log 3*5503. 

From antilog tables number = 3551. 

Number of ciphers — (index — 1) = 3 — 1 - 2. 

Required number =-003551. 

To perform Multiplication bt use of Loos. 

Rule (d) Add the logs of the factors. 

Example (5)—Required 3-551 x -04875. 

log 3-561 = -5503. 
log *04875 - 2 6879. 

Sum =• 1*2382. (Note manipulation of indices). 
Produot = antilog of sum. 

= -1732. 

TO PERFORM DIVISION BY USE OF LOOS. 

Rule (e) Subtract the log of the divisor from the log of the dividend. The 
remainder is the log of the quotient. 

Example (6)—Required '3551 4 48-75 
log -3551 = 1-5503 

log 48*75 = 1-6879 (Note manipulation of negative 

Remainder = 3‘8624 indices.) 

Quotient = antilog of remainder. 

= *007285. 
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Logs and Antiloos — (continued). 


To FIND ANT POWER OF A NUMBER BY JXSB OF LOGS. 

Rule (/) Multiply the log of the number by the exponent of the power to 
which it is to be raised. This giveB the log of the required power. 


Example (7)—Required (3*551) 4 

log 3*551 = *5503. 

_4 

Product = 2*2012 
Power = antilog of product 
= 159*0 


To find ANT ROOT OF ' NUMBER BT USE OF TAGS. 

Ride (g) Divide the log of the number by the exponent of the root whieh is 
to be extracted. This gives the log of the required root. 

Example (8)—Required ^4*875. 

log 4 *875 = *6879 

Quotient = = *2293 

O 

Rout = antilog of quotient 
= 1-693. 


Example (9)—Required\/004041. 

lug *004041 = 3*6065. 

= -0065 - 3. (Note manipulation of indices). 
= 2 *6005 — 5. 


2 *6065 - 5 


- -5213 - 1. 


Quotient = 1 *5213. 

Root = antilog of quotient. 
= *3321. 
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Mathematical Tables—( continued). 

TRIGONOMETRICAL TABLES 

• (pages 336 to 347). 

The tables of sines, cosines, &c., give the required function for any angle 
less than 90". 

The method of using the tables is similar to that described for logs. 

In the sine and COSine tables the decimal point is not shown, as all 
values are less than unity. 

Care must be taken that in using the cosine, cosecant, and cotangent 
tables for an angle containing an odd number of minutes, the mean difference 
be subtracted, not added as m the oilier tallies. 

In the tangent, cotangent, cosecant, and secant tables, the 

decimal point is shown in the lirst column unl\, except in the cases where 
the variation of the function is so rapid that an approximate valuo only can 
be given. The integer (if any) is also given in the first oolumu. The 
latter is to be prefixed to all values in the corresponding horizontal line with the 
following exception:— 

Rule ( h ) Where values in any of the horizontal lines are printed in italics the 
integer to be prefixed is— 

(а) When dillerences have t > be added, greater by one than the number 

in the left band column corresponding. 

(б) When the differences have to be subtracted, less by one than the 

4 number in the left hand column oorrei puudirig. 

Example (10)—Required tan 63*25' 

From tables tan 63° 24' = 1-9970 
Difference for 1' = 15 

tun 63° 25' = 1*9985 

Example (11)—Required tan 63° 32'. 

In the tables opposite 63° and under 30' read 0057, 
Corresponding integer in first column is 1. 

tan 63° 30' = 2 0057 
Difference for 2' = 29 

tan 63° 32' = 2 0086 

Note that the addition or subtraction of the difference for odd minutes 
occasionally causes the alteration of the corresponding integer as in example (12). 

Example (12)—Required tan 63° 27' 

From tables, tan 63° 24' = 1*9970 
Difference for 3' = 44 




REDPATH, BROWN & CO., LIMITED. 

Mathematical Tables— {concluded). 

SQUARES AND SQUARE ROOTS 

(pages 348 to 353). 

The 'Tables of Squares afford a rapid means of finding approximately 
the square of any number from 1 to 9999. 

The tables are used as previously described for logs. The position of the 
decimal point is fixed by a rough mental calculation. 

Example (13)—Required (98 *3) 2 . 

Opposite 9*8 and under 3 read 96*63. 

Now 98*3 = 10 x 9*83. .*. (98*3) a = lO^O-SS) 2 = 100 x 96*63 

= 9663. 

‘Tables of Square Roots* It will be noticed that two tables of square 
roots are given. 

Rule (*) TABLE 100 to 999*9 (pages 350, 351) will be used :— 

(а) for the square root of a number greater than unity if the number 

of digits before the decimal point is odd ; 

(б) for the square root of a number less than unity if the number of ciphers 

after the decimal point is odd. 

Rule (h) TABLE 1000 to 9999 (pages 352, 353) will be used 

(c) for the square root of a number greater than unity if the number 

of digits before the decimal point is even ; 

(d) for the square root of a number less than unity if the number of 

ciphers after the decimal point is zero or even. * 

A rough mental calculation will enable the position of the decimal point in 
the square to be fixed. 

Examples— _ 

(14) Required J 983*1 

There are 3 digits before point, . \ Table 100 to 999*9 is used. 

Square Root = 31*35. 

(15) Required ^ *09831 

There is one cipher after point, . *. same Table is used. 

^Square Root = *3135. 

(16) Required J 98*31 

There are 2 digits before point, Table 1000 to 9999 is used. 

Square Root = 9*915. 

(17) Required J '9831 

There are no ciphers after point, same Table is used. 

Square Root = *9915. 


/ 
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DECIMALS OP AN INCH FOR EACH 1/64th. 


Deoiip^l. 

Fraction. 

l/32nds. 

l/64tha. 

Deoimal. 

•016626 


■ 

33 

*516625 

*03125 


17 

34 

’53125 

*046875 



35 

*546875 

*0626 

1—16 

18 

36 


*078126 



37 

•578125 

*09375 


19 

38 

•59375 

•109375 



39 

•609375 

•126 

1-8 

20 

40 

•625 

•140625 



41 

*640625 

•15625 

•171875 


21 

mm 

•1876 

3—16 

22 

44 

*6876 

•203125 



45 

*703125 

•21875 


23 

46 

•71875 

*234375 



47 

•734376 

*25 

1—4 

24 

48 

•76 

•265626 



49 

TlMf 

•28125 


25 

50 

*78125 

•296875 



51 

*796875 

•8125 

6—16 

26 

52 

•8125 

•828125 



53 

•828125 

•34875 


27 

54 

*84375 

*859376 



55 

*859375 

•876 

3—8 

28 

56 

*875 

VM. 



57 

*890625 

•40625 


29 

58 

•90625 

*421875 



59 

•921875 

*4375 

7—16 


60 

•9375 

•463126 



61 

•953125 

•46875 


31 

62 

*96875 

•484375 



63 

•984375 

•6 

1 O 

32 

64 

1 * 

1- & 



9—16 


6—8 


11—16 


3-4 


13—16 


7—8 


16—16 
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DECIMALS OF A FOOT. 


For each i/64th of an inch. 


or 

r 

2 " 

3 " 

4 " 

6 " 

6 " 

r 

tr 

V 

10 " 

11 " 


•0638 

1667 

-2500 

-8388 

*4167 

*6000 

•6833 

•6667 

•7600 

•8838 

*9167 

*0018 

•0846 

1680 

■2618 

•3346 

*4180 

•5013 

‘6846 

■6680 

■7618 

*8340 

•9180 

*0026 

•0859 

1693 

•2626 

•3859 

•4193 

•5026 

■6869 

‘6693 

•7626 

*8869 

-9193 

•0039 

■0872 

1706 

*2639 

*3372 

•4206 

•6039 

*6872 

•6706 

-7639 

•8372 

*9206 

•0062 

•0886 

1719 

•2652 

’3386 

•4219 

•5052 

‘6885 

•6719 

•7662 

*8385 

*9219 

•0065 

•0808 

1732 

*2666 

‘3398 

'4232 

*6065 

•6898 

■6732 

■7666 

‘8398 

•9282 

■0078 

•0911 

1746 

*2678 

*3411 

•4246 

•6078 

•6911 

*6746 

•7678 

‘8411 

•9246 

•0091 

*0924 

1768 

■2691 

*3424 

'4268 

■6091 

•5924 

*6768 

•7691 

•8424 

•9268 

•0104 

•0937 

1771 

■2004 

*8437 

•4271 

*5104 

*6937 

•6771 

■7604 

*8437 

•9271 

•0117 

•0961 

1784 

•2617 

•8461 

*4284 

•5117 

•6961 

•6784 

•7617 

*8461 

•9284 

0180 

•0964 

■1797 

*2080 

■3464 

‘4297 

*6180 

‘6964 

■6797 

•7630 

*8404 

•9297 

*0143 

•0977 

1810 

•2043 

■3477 


•6143 

•6977 

6810 

*7643 

■8477 

•9310 

•0160 

-0990 

1823 

-2666 

•8490 



*6990 

■6828 

-7666 

•8490 

•9323 

•0169 

1003 

1836 

*2669 


•4336 

*6169 

■6003 

•6886 

•7069 


•9886 

•0182 

*1016 

1849 

•2682 

•3616 

■4340 

•6182 

•6016 

•6849 

1682 

•8516 


*0195 

•1029 

1862 

•2606 

•3629 

•4362 

'6196 

•6029 

•6862 

1696 

•8629 


•0208 

•1042 

1876 

•2708 

3642 

■4376 

-6208 

■6042 

*6876 

1708 

‘8642 


*0221 

*1066 

E 

■2721 

'3665 

•43S8 

•6221 

•0055 

•6888 

1721 

*8666 

•9888 I 

•0234 

‘1068 

1901 

*2734 


*4401 

'5234 

*6068 

•6901 

1734 

*8668 

CEB 

•0247 

•1081 

1914 

*2747 

-3681 

•4414 

*6247 

*6081 

*6914 

1747 

-8681 

•9414 

*0260 

*1094 

1927 

*2700 

•8694 

•4427 


•6094 

*6927 

1760 

•8694 

•9427 

•0278 

*1107 

1940 

•2778 


*4440 

•6273 

•0107 


1778 


SB 

•0286 

■1120 

1963 

•2786 

*8620 

‘4468 

•6286 

•6120 


1786 


•9468 


•1188 

1966 

•2799 

'8688 

*4406 

•5299 

*0188 


1799 

•8688 

•9406 

•0812 

•1146 

1979 

*2812 

•8646 

•4479 

‘5812 

•0140 

■6979 

1812 

•8040 

*479 


•1169 



*8669 

‘4492 

•6826 

*6169 

•6992 

1820 

•8069 

•9492 


•1172 


USB 

‘8672 

EZ3 

*6889 

•0172 

•7006 

1889 

•8072 

*9606 

•0862 

•1186 

‘2018 

•2862 

•8686 

•4618 

•6862 

*6186 

•7018 

1862 

*8086 

•9618 


‘1198 

•2031 

•2866 

*8698 


*6806 

*0198 

•7081 

1866 

-8698 

•9681 


1211 

•2044 

•2878 

*8711 

*4644 

*6878 

•0211 

-7044 

1878 

•8711 

■9644 


1224 

•2057 

•2861 

•8724 

•4667 


•6224 

•7067 

1891 

*8724 

•9667 


1287 


W 

•8787 

‘4670 

EH 

*0287 

•7070 

1904 

•8787 

•9670 

•0417 | 

1260 

•2088 

•2917 

•8760 

‘4688 

*6417 

•6260 

•7088 

ibi7 

•8760 

•9188 



























BSDPATH, BE OWN k 00., LIMITED. 


DECIMALS OF A FOOT. 

For each i/64th of an Inch. 


Inch. 0" 






r Mr io" n # 


*1263 ‘2096 *2930 '3763 j '4596 

*1276 '2109 -2943 *3776 

-1289 *2122 -2966 *3789 *4622 

*1802 -2136 *2966 *8802 ‘4636 


II 

•0634 

II 

■0647 

II 


II 

■0678 


EM *! 1 

is 

-0699 

li 

•0612 

l 


M 

*0638 

If 

•0661 

II 


H 

*0677 


-2148 -2982 

*2161 *2995 

•2174 
•2188 *3021 

•2201 *3034 

•2214 -3047 

•2227 

' -3073 



*2266 

•2279 | -8112 
•3126 

‘2306 -3138 

•2318 *3161 

•2331 -3164 

•2844 *3177 

•2367 *3190 

•2870 *8203 

■2883 *8216 

•2896 


•4701 
*4714 
•3893 -4727 

■8906 ’4740 

•3919 -4763 

‘3932 *4766 

•8945 *4779 

‘3968 *4792 


•6430 *6263 *7090 '7930 -8763 | *9696 

•6443 *6276 *7109 *7943 *8776 

•6456 -6289 7122 7966 '8789 -9622 

■5469 -6302 7136 7969 ‘8802 -6636 

- - , 7148 .7932 -8815 -9648 

7161 7996 *8828 '9661 

7174 *8008 -8841 -9674 

7188 *8021 -8864 -9688 

7201 

7214 | -8047 
7227 

7240 ‘8078 

7263 *8086 

7266 

7279 *8112 

7292 *8125 





•4128 *4961 

‘4141 *4974 

■4154 ‘4987 


























































REDPATH, BROWN <fc CO., tlMITEO. 


BRITISH WEIGHTS AND MEASURES WITH 
METRICAL EQUIVALENTS. 


LINEAR MEASURE. 



Furlongs. 

Poles. 

8 

320 

1 

40 


1 


760 

220 

6-5 

I 


5280 

660 

16-5 

3 

1 


Inches. 


63,360 

7,920 

198 

36 

12 


Metrical 

Equivalents. 

1609-31 

m 

20116 

m 

5-03 

m 

91-44 

cm 

30*48 

cm 

2*54 

cm 


SURVEYING MEASURE (Linear). 


Mile. 


Fur¬ 

longs. 

Chains. 

8 

80 

1 

10 


1 



Yards. 

Feet. 

links. 

Metrical 

Equivalents. 

1760 

5280 

8000 

1609-31 m 

220 

660 

1000 

201*16 m 

22 

66 

100 

20*12 m 

5-5 

16*5 

25 

5*03 m 

1 

3 

4-54 

91 -44 cm 


1 

1*51 

30*48 cm 



1 

20*12 cm 


SQUARE MEASURE. 


Square 

Mile. 

Aeres. 

Square 

Chains. 

Sq. Poles 
or 

Perches. 

Square 

Yards. 

1 

640 

1 

6400 

10 

1 

102,400 

160 

16 

1 

3,097,600 

4,840 

484 

30-25 

1 


Feet. 


4,356 

272-25 

9 

1 



100,000 

10,000 

625 

20-7 

2-3 

1 


Metrical 

Equivalents. 

258*99 

ha 

4046-71 

m* 

404-67 

m 2 

25*29 

TO 2 

*836 w* 

928*99 

cm 2 

404*67 

cm 2 


372 







































RftDPATH, BROWN & CO., LIMITED 


METRIC UNITS AND BRITISH 
EQUIVALENTS. 


METRIC ABBREVIATIONS. 


Linear 

Measure. 


Square 

Measure. 


Cubic 

Measure. 


Measure of 
Capacity. 


Weight. 


t*m=kilometre Am2=aq. kilometre cub. metre kilolitre A#7n=kilogramme 

m—metre ha =hectare dmP= u decimetre Ai=hectolitre < 7 ?n=gramme 

dm =decimetre a =are on?= u centimetre 1= litre dgm- decigramme 

cm=centimetre m-=sq. metre rnm 3 = u millimetre dl =decilitre cgm =centigramme 


mm=millimetre dm?= „ decimetre 
cm?= n centimetre 
mm 2 = H millimetre 


ct-centilitre mgm =milligramme 


LINEAR MEASURE. 


Kilometres. 



Metres. 

Decimetres, j 

Centimotres. 

1000 

10,000 

100,000 

1 

10 

100 


1 

10 

• 

1 

1 

! 



British 

Equivalents. 


'0214 mile 
8*281 feet 
*3281 foot 
■3937 inch 
*03937 inch 


Square 

Kilo¬ 

metres. 



Hectares. 

Ares. 

100 

1 

10,000 

100 

1 


SQUARE MEASURE. 


weci- centi- mini- 

Metres, metres, metres, metres. Equivalents. 



1 , 000,000 — 

0 10,000 1 , 000,000 

1 100 10,000 
1 100 
1 


*3861 sq. mile 
*00386 ii mile 
1076 ii feet 
10*76 ii feet 
*I07« ii feet 
*1560 ii inch 
*00165 ii inch 




































kedpath; BROWN a 00., LIMITEl) 



BRITISH WEIGHTS AND MEASURES WITH 
METRICAL EQUIVALENTS. 

CUBIC MEASURES. 

Cuble 

Yard. 

Cuble 

Feet. 

Cuble 

Inches. 

Metrical 

Equivalent. 

1 

27 

1 

46,656 

1,728 

1 

•764 w* 

•029 to* 

16*386 cto* 

CAPACITY. 

Quarter. 

Bushels. 

Pecks. 

Gallons. 

Quarts. 

Pints. 

Cuble 

Inches. 

Metrical 

Equivalent. 

1 

8 

1 

32 

4 

1 

64 

8 

2 

1 

256 

32 

8 

4 

1 

512 

64 

16 

8 

2 

1 

17,757-6 

2,219-7 

554*9 

277-6 

69-4 

34-7 

1 

290-781 l 

36-348 l 

9-087 I 

4 543 l 

1136 l 
‘568 l 

16-386 ml 

AVOIRDUPOIS WEIGHT. 

Ton. 

Cwts. 

QPs. 

Stones. 

Lbs. 

Ounces. 

Drams. 

Metrical 

Equivalent. 

1 

20 

1 

80 

4 

1 

160 

8 

2 

1 

2,240 

112 

28 

14 

1 

35,840 

1,792 

448 

224 

16 

1 

573,440 

28,672 

7,168 

3,584 

256 

16 

1 

1,016-048 kgm 
50-802 kgm 
12*700 kgm 
6-350 kgm 
453*59 gm 
28*35 gm 
1-77 gm 


3W 




































KfiDPATH, BROWN <fe CO., LIMITED. 


METRIC UNITS AND BRITISH 
EQUIVALENTS. 


Significance of Prefixes. 


kilo 

heeto 

deka 


- - 1000 

- - 100 

- - 10 


deei 

centi 

milli 


= -1 
= *01 
= -001 


CUBIC MEASURE. 


1 cubic metre 
1 cubic centimetre 


1,000,000 cm 8 = 35’32 cub. feet. 

= 0 06103 cub. inches. 


1 litre 


1 litre of water 


CAPACITY. 

1000 cm. 8 = 0’03532 cub. feet. 
— 0*2201 gallons. 

1 Teg = 2*205 lbs. 


WEIGHT. 

1 Tonne ■= 1000 Teg 
1 Kilogramme = 1000 gms 
1 gramme 


0*9843 ton. 
2*205 lbs. 
0*03527 oz. 


EQUIVALENTS 9F MOMENTS OF INERTIA AND 

SECTION MODULI. 


Moment of Inertia in inch unite 
m n n h cat units 

Modulus of Section in inch units 
n it ii ii cat unite 


*02403 x Moment of Inertia in cat unite. 
41*6198 x it n n ii inch units. 
*06103 x Modulus of Section in cm units. 
16*3860 x m H n n inch units. 
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REDPATH, BROWN A CO., LIMITED, 


EQUIVALENTS OF FEET AND INCHES IN MILLIMETRES 


Feet. 

0" 

n 


V 

4" 

8' 

0 


25*4 

50*8 

76*2 

102 

127 

1 

m 

330 

356 

881 

406 

482 

2 

610 

636 

660 

686 

711 

787 

8 

914 

940 

965 

991 

1016 

1041 

4 

1219 

1246 

1270 

1295 

1321 

1846 

6 

1524 

1649 

1676 

1600 

1626 

1661 

6 

1829 

1854 

1880 

1905 

1930 

1056 

7 

2134 

2159 

2184 

2210 

2235 

2261 

8 

2438 

2464 

2439 

2515 

2540 

2665 

8 

2748 

2769 

2794 

2819 

2845 

2870 

10 

3048 

8073 

3i)99 

8124 

8150 

8175 

11 

3358 

3378 

3404 

3429 

3454 

3480 

12 

3668 

3683 

37(j8 

3734 

3759 

3785 

18 

3962 

3988 

4013 

4039 

4064 

4089 

14 

4267 

4293 

4318 

4343 

4869 

4394 


4572 

4597 

4623 

4648 

4674 

4699 


4877 

4902 

4928 

4953 

4978 

5004 


6182 

6207 

5232 

5258 

6283 

5309 

18 

5486 

5612 

6537 

6563 

5588 

6613 


6791 

6817 

5812 

6867 

6893 

6918 

20 

6096 

6121 

6147 

6172 

6198 

6228 

21 

6401 - 

6426 

6452 

6477 

6502 

6528 

22 

6706 

6731 

6756 

6782 

6807 

6833 

28 

7010 

7036 

7061 

7087 

711-2 

7137 

24 

7316 

7341 

7366 

7891 

7417 

7442 

25 

7620 

7646 

7671 

7696 

7722 

7747 

26 

7925 

7950 

7975 

8001 

8026 

8052 

27 

8230 

8256 

8280 

8306 

8331 

8867 

28 

8534 

8559 

8585 

8610 

8636 

8661 

29 

8889 

8864 

8890 

8916 

8941 

8966 

80 

9144 

9169 

9105 

9220 

9246 

9271 

81 

9449 • 

9474 

9500 

9525 

9651 

9676 

82 

9758 

9778 

9804 

9829 

9855 


88 

10058 

10083 

10109 

10134 

10160 

10186 

84 

10363 

10388 

10414 

10439 

10465 

10490 

85 

10668 

10693 

10719 

10744 

10770 

10796 

88 

10973 

10998 

11024 

11049 

11074 

11100 

87 

11277 

11302 

11328 

11353 

11379 

11404 

88 

11582 

11607 

11638 

11658 

11684 

11709 

88 

11887 

11912 

11938 

11963 

11989 

12014 



40 feet 

a 12192 millimetres. 




















REDPATH, BROWN A CO., LIMITED. 


EQUIVALENTS OF FEET AND INCHES IN MILLIMETRES. 


<r 

r 

.8" 

9" 

10" 

11" 

Feet. 

152 

178 

203 

229 

264 

279 

0 

457 

483 

508 

533 

669 

684 

i 

762 

787 

813 

838 

864 

889 

2 

1067 

1092 

1118 

1143 

1168 

1194 

8 

1872 

1397 

1422 

1448 

1473 

1499 

4 

1676 

1702 

1727 

1763 

1778 

1803 

5 

1981 

2007 

2032 

2067 

2083 

2108 

6 

2286 

2311 

2337 

2862 

2388 

2413 

7 

2591 

2616 

2642 

2667 

2692 

2718 

8 

2896 

2921 

2946 

2972 

2997 

8028 

9 

8200 

8226 

8251 

8277 

8302 

3327 

10 

8505 

3531 

8556 

8581 

8807 

8632 

11 

8810 

3835 

8061 

8886 

8912 

3937 

12 

4116 

4140 

4166 

4191 

4216 

4242 

18 

4420 

4446 

4470 

4496 

4621 

4547 

14 

4724 

4760 

4776 

4801 

4826 

4861 

15 

6029 

6056 

6080 

6106 

5131 

6156 

18 

5834 

6359 

5386 

6410 

6436 

5461 

17 

6639 

6664 

5690 

6716 

6740 

6766 

18 

6944 

6969 

6994 

6020 

6046 

6071 

19 

6248 

6274 

6299 

6326 

6360 

6376 

20 

6668 

6579 

6604 

6629 

6655 

6680 

21 

6868 

6888 

0909 

6934 

6960 

6985 

22 

7163 

7188 

7214 

7289 

7264 

7290 

28 

7467 

7498 

7618 

7646 1 

i 

7669 

7694 | 

24 

7772 

7798 

7823 

7849 

7874 

7899 

25 

8077 

8102 

8128 

8163 

8179 

8204 

26 

8382 

8407 

8483 

8468 

8484 

8509 

27 

8686 

8712 

8731 

8768 

8788 

8814 

28 

8991 

9017 

9042 

9068 

9093 

9118 

28 

829S 

9822 

9347 

9878 

9398 

9428 

80 

9601 

9627 

9662 

9677 

9703 

9728 

81 

9906 

9931 

9956 

9982 

10007 

10032 

82 

10210 

10236 

10261 

10267 

10312 

10337 

88 

10516 

10541 

10666 

10692 

10617 

10642 

84 

10820 

10846 

10671 

10896 

10922 

10947 

85 

11126 

11161 

11176 

11201 

11227 

11252 

86 

11429 

11456 

11480 

11506 

11681 

11556 

87 

11734 

11760 

11786 

11811 

11836 

11861 

88 

12039 

12065 

12090 

12116 

12141 

12166 

88 



40 feet = 12192 millimetres. 

1 
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REDPATH, BROWN k 00., LIMITED. 


EQUIVALENTS OF INCHES IN MILLIMETRES. 

Rising by 32 nds of an inch to 13 inches. 


Inches. 



170*66 
106 *06 
■21*45 


872-26 

007*66 

808*06 
































REDPATH, BROWN A CO. f LIMITED. 


EQUIVALENTS OF INCHE8 IN MILLIMETRES. 

Rising by 32 nds of u inch to 13 inches. 


A 

r 

A 

H 

8 

*fi 

A 

il 

Inches. 

0*860 

7144 

7-987 

8*731 

9-626 

10-819 

11-112 

11*906 

0 

81*748 

88-643 

83*387 

84-131 

84-924 

86-718 

86-612 

87-306 

1 

67-149 

67*948 

68'786 

69-630 

60-324 

61-118 

61*911 

62*706 

2 

88*640 

83-348 

84-136 

84-930 

86-723 

86-617 

87-811 

88-106 

8 

107-86 

108-74 

109-64 

110-33 

11112 

111-92 

112-71 

113-60 

4 

188*36 

184-14 

184-94 

136-78 

136*62 

137-88 

188*11 

188-90 

0 

168‘76 

169-64 

160-33 

16113 

161-92 

162-72 

163-51 

164*80 

8 

184*16 

184*94 

185-73 


187 32 

188-11 

188*91 

189-70 

7 

209*66 

210-84 

211*18 

211*98 

212-72 

218*61 

214*81 

215-10 

8 

834-96 

886-74 


837-88 

23812 

888*91 

239*71 

240*60 

9 

200*36 

861*14 


262-73 

263-62 

264-31 

205-11 

266*90 

10 

886*74 

886-54 

287*88 

288-18 

288-92 

289-71 

290-61 

291*80 

11 

811*14 

811-94 

312-78 

818*68 

814-88 

816*11 

816-91 

816*70 

12 


1 

m 

II 

82 

* 

■a 

II 

n 

Inches. 


19*848 

20-687 

21-481 

22-226 

28-018 

28-812 

84-600 

0 

44-449 

46-243 

46-087 

46830 

47*624 

48-418 

49*212 


1 

69-849 

70-648 

71-436 

72-230 

73*024 

73-817 

74-611 

76*406 

2 

95-248 

96-048 

90-836 

97-829 

93*423 

09-217 

100-01 

100*80 

8 

180-86 

121-44 

122-24 

123*03 

128-82 

124*62 

126*41 

126-20 

4 

140*06 

146-84 

147-63 

148-43 

149-22 

160D2 

160-81 

161-60 

6 

171*46 

172-24 

178-08 

173 83 

174-62 

176-42 

176*21 

177-00 

8 

190-86 

197-64 

198*43 

199-23 

200-02 

200-82 

201-61 

202-40 

7 

288*86 

888-04 

228-83 



226-21 

22701 

887-80 

8 

847-06 

248-44 

249-28 

260D3 

260-88 

251-61 

262*41 

268*80 

9 

878-06 

278-84 

274-63 

275-48 

276-28 

277-01 

277-81 

878-60 

10 

888-44 

299-24 

800-03 

SOO‘83 

801-68 

msm 

803-21 

304-00 

11 

888*84 

824-64 

826-43 


827*08 

1 827*81 

828-61 

829'40 

12 




18 inches 

a 880*19 millimetres. 
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REDPATH, BROWN A CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES. 


iJSra. Inchea * mitres. Inches ' L“. Tnches - 


inches. I metres. IncbM - 




flA/k 






























REDPATH, BROWN & CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES. 


matrea Inches. Ijjfj' 
metres. I metres. 




11-854 
11*693 
11*782 
11*772 
11*811 


12*087 

12-126 

12-106 

12-205 

12*244 

12*284 

12-323 

12-362 

12-402 

12*441 

12-480 

12-620 

12-660 

12*699 



12*013 

12-053 

12- 992 

13- 032 
13 071 
13110 
13-160 
13-189 

13*228 


: 3386 

13-425 

13-466 

13504 

13-543 

13-583 

13-622 

13-662 

13-701 

13*740 

13-780 


Sk I ” ch “- £ ***• 




13-819 

13-858 

13-808 

13 937 

13- 977 

14016 

14 056 

14- 096 
14134 
14-173 

14213 
14-262 
14 291 
14 331 
14-870 

14-410 
14 449 
14-488 
11-528 
14-667 

14 606 
14-646 
14-685 
14 726 
14764 

14‘803 

14- 843 
14*882 
14*921 
14*961 

16*000 
16 040 
16 079 
16*118 
16*168 

16*197 
16*236 
16 276 
16-315 
16-354 

16-394 

15- 433 
15473 
15-612 
15-551 

15-691 

15- 030 

16- 669 
16-709 
16*748 



404 

15-906 

405 

15-945 

406 

15-984 

407 

lti'024 

408 

16-003 

409 

16103 

410 

16142 

411 

16181 

412 

10-221 

413 

16 260 

414 

16-299 

416 

10-339 

416 

16378 

417 

16417 

418 

16-467 

419 

16-496 

420 

16-536 

421 

16-575 

422 

16-614 

423 

10-664 

424 

10-693 

423 

16-732 

426 

16-772 

427 

16-811 

428 

10-851 

429 

16-890 

480 

16-929 

481 

16-969 

482 

17*008 

438 

17*047 

434 

17 087 

485 

17126 

486 

17-160 

487 

17-205 

488 

17244 

489 

17-284 

440 

17-323 

441 

17-362 

442 

17-402 

443 

17-441 

444 

17-480 

445 

17-620 

446 

17-669 

447 

17-599 

448 

17-638 

449 

17-677 

450 

17-717 





18-110 

18-150 

18-189 

18229 

18268 

18-307 

18-347 

18-386 

18-426 

18*465 

18-604 

18 543 
18*683 
18'622 
18-662 



18*858 

18*898 

18*937 

18- 977 
19*010 
19*056 

19- 096 

19184 

19173 

19*213 

19-262 

10*292 

19*331 

19-370 

19410 

10*449 

19*488 

19-528 

19*667 

19*606 

19*646 

19686 


381 





































REDPATH, BROWN k CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES* 


XL Inch8a - metres, Inch “- nXL Inch#B * .XL InohM - nSs. InchM - 



10*021 

10*961 


20*040 

20*070 

20118 
20*168 
20*197 
20 236 
20*276 

20*816 

20*856 

20*304 

20*433 

20*473 

20-512 

20*661 

20*691 

20-680 






20*700 

20-748 

20*788 

20- 827 
20-866 

20-006 

20*945 

20*984 

21*024 

21- 063 

21*103 

21-142 

21-181 

21*221 

21-260 

21*200 

21-339 

21-378 

21-418 

21-457 

21-496 

21-686 

21-675 

21-614 

211664 







21-800 

21-029 

21- 969 
22 008 
22 047 

22- 087 
22-126 
22166 
22-206 
22244 

22-284 

22323 

22 362 
22-402 
22*441 

22-481 

22*620 

22*669 

22-590 

22*638 

22-677 

22*717 

22-766 

22*705 

22*836 

22*874 

22-914 

22-058 

22- 992 
23*032 

23 071 

23- 110 
23160 
28-189 
23229 

23*268 
23-307 
23 347 
23-386 
23*425 

23-464 

23*603 

28*648 

23*682 

23*622 






28*662 

23-701 

23-740 

23-780 

23-819 

23*868 

23-898 

23-937 

23- 977 

24- 016 

24*066 

24-006 

24-134 

24-178 

24-218 

24*262 

24*292 

24-331 

24-870 

24-410 

24-449 

24*488 

24-628 

24*667 

24*607 

24-646 

24-685 

24*725 

24-764 

24*803 

24*843 

24*882 

24-921 

24- 961 

25 000 

25- 040 

25- 079 

26- 118 
25*168 
26*197 

26-236 

25- 276 

26- 315 
26-866 

25- 394 

26 433 

26- 473 
26*612 
26-661 
26-691 








26-418 

26-457 

26*496 

26*636 

26676 

26-614 

26*654 

26-693 

26*733 

26-772 

26-811 

26*851 

26*890 

26- 929 
26*969 

27- 008 
27*047 
27*087 
27*120 
27-166 

27-206 

27-244 

27-284 

27-823 

27-362 

27-402 

27*441 

27*481 

27*620 

27*669 




27-699 
27-688 
27*677 
27-717 
27 766 

27*796 

27-836 

27- 874 
27*914 
27*963 

27*992 

28*082 

28- 071 
28-110 
28160 

28*189 


28*307 

28*847 

28*886 

28*426 

28*466 

28*604 

28*644 

28*688 

28*622 

28*662 

28*701 

28*740 

28*780 


28*898 

28-937 

28*977 

29*018 


29*184 

29178 

29-218 
































































REDFATH, BROWN A CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES. 


MUli- Inches. I MU,i - 
metrea. “ cn “* I metres. 



iXa. metres. Incl »»* JS. 






*9-567 
29-607 
29'646 
20-686 
29*725 

29-704 

29*803 

29-843 

20-882 

29*922 

29D61 


30-040 
80 079 
80*118 

80*168 

80*197 

80*236 

80*276 

30*815 

80-355 

80*394 

80*483 

80-478 

80*612 

80*651 
80*691 
80*630 
80 670 
80*709 

80*748 

80*788 

30*827 

80-866 

80*906 

80*945 

80*986 

81*024 

81*063 

81*108 

81142 

81*181 

81*221 

81*260 

81*299 

81*889 

81*878 

81*418 

81*457 

81*496 








81*686 

31*676 

31*614 

31*664 

31*693 

81*738 

31*772 

31- 811 
81*851 
81*890 

81*929 

31*969 

32*008 

32*048 

32*087 

82*126 

82*166 

32*206 

32*244 

82*284 

32*323 

32*362 

32- 402 
32*441 
32*481 

32*520 

32*659 

32*599 

32*638 

32*677 

82-717 

32-766 

32*796 

32-836 

32-874 

32*914 

32*953 

32- 992 
33 032 
33 071 

33*111 

33*160 

33*189 

33- 229 
33*268 

83*307 

83*847 

33-386 

33*426 

88*465 







33*604 

33-544 

33*683 
33 622 
33*662 

33-701 

33*740 

33- 780 

33 819 
33*859 

83*898 

33*937 

83*977 

34*016 

34- 055 

34 095 
34*134 
34174 
84*213 
34 262 

84-292 
34-331 
34 370 
34 410 
34-449 

34*488 
84*528 
34 567 

34 607 
31-646 

34*685 

34726 

34*764 

34*803 

34-843 

34-882 

34-922 

34*961 

36*000 

35*040 

35*079 

35*118 

85*168 

35 197 
35*237 

85*276 

85*316 

85*365 

36*394 

86*438 





86*478 

85*512 

86*652 

85-591 

86*630 

85*6 7 0 

85*709 

35*748 

36*788 

35*827 



36*142 

86181 

36-221 

36260 

36*300 

36-339 

36-378 


36-811 

36-851 

36-890 

36*929 

36*969 

37*008 

37*048 
37*087 
87 126 
87*166 
37*206 











87*441 

87*481 

87*620 

87*669 

37*699 

87*688 

37*677 

37*717 

87*766 

87*796 

187*885 

37*874 

37-914 

37- 963 
37*992 

38*032 

38*071 

38*111 

38*150 

38*189 

38*229 

38*268 

38- 307 
38 347 
38*386 

38 426 
38-485 
38-604 
38-544 

38 583 

38*622 

38662 

88701 

38-741 

88*780 

38*819 

88*859 

88*898 

88*937 

S8977 

89*016 

39*056 

39 095 
89134 
89*174 

39*218 

39*262 

89*292 

39*331 

89*870 


1000 



















































REDPArH, BROWN A CO., LIMITED. 


EQUIVALENTS OF FEET IN METRES. 



'8048 

■0096 

•9144 

1- 2192 
1*6240 

1-8288 

2- 1336 
2-4384 

2- 7431 

3- 0479 


•3353 

•6401 

D449 

1-2497 

1*5544 

1- 8592 
2*1640 

2 - 4(»88 

2- 7730 

3- 0784 


1 Foot = -3048 of 1 Metre. 



•2 

•3 

■3657 

•3962 

•6705 

•7010 

■9753 

1-0058 

1-2801 

1-3100 

1-6849 

1 -6154 

1-8897 

1-9202 

21945 

2-2250 

2-4998 

2-5298 

2-8041 

2-8346 

8-1089 

31394 



•4267 

•7315 

1-0303 

1-3411 

1-6459 

1- 9507 

2- 2555 
2-5003 
2-8051 



*4877 

•7925 

1-0973 

1-4020 

17008 


-5181 

•8229 

1-1277 

1-4325 

17373 


20116 2-0421 

2-3164 2 3469 

2-6212 2-6517 

2-9260 2-9566 


-5486 

‘8634 

11582 

1*4630 

1- 7678 

2 0726 

2- S774 
26822 
2:9870 

3- 2918 



2- 7127 

3- 0176 
3-3223 


Square 

Inches 


EQUIVALENT OF SQUARE INCHES IN 
SQUARE CENTIMETRES. 

1 Square Inch = 6*4514 Square Centimetres. 



0 

■1 

•2 

■3 

■4 

•5 

•G 

1 

n 

■8 

•9 

6-451 

7-096 

7-742 

8-387 

9-032 

9-677 | 

10-322 

10-967 

11*612 

12-258 

12-903 

13-548 

14193 

14 838 

15-483 

16-128 

10774 

17419 

18064 

18 709 

19-354 

19-999 

20-644 

21-289 

2T935 

22-580 

23-225 

23 870 

24-516 

26-100 

25-805 

26 151 

27-096 

27-741 

28-386 

29 031 

29-676 

30-321 

3O0C7 

31-612 

32-257 

32-902 

33547 

34-192 

34-837 

35 482 

36-128 

36773 

37-418 

38*063 

S8708 

39-353 

39-998 



41D34 

42-579 

43 224 

43-869 

44‘514 

45-160 

45-805 

46'450 



48-385 

49-030 

49-675 

60-321 

50 966 

61-631 

62-256 

62-901 

53-546 

64191 

54-837 

55-482 

66127 

66-772 

67-417 

68-062 

58-707 

59-353 

69*998 

60643 

61-288 

61-933 

62-678 

63-223 

63-868 

64-514 

65159 

65-801 



67-739 

68-384 

69 030 

69*676 

70-820 


EQUIVALENTS OF SQUARE FEET IN SQUARE METRES. 

1 Square Foot = *0929 of 1 Square Metre. 


Square 



•5 

■6 

D 

•8 

■9 

•1393 

-I486 

•1579 

■1672 

•1766 

•2322 

•2416 

•2508 

•2601 

•2694 

*8251 

‘3344 

•3437 

*8530 

3623 

•4180 

•4273 

*4366 

‘4459 

-4662 

•6109 

‘6202 

•6295 

‘6888 

-5481 

•6038 

•6131 

•6224 

•6317 

•6410 

■6967 

•7060 

•7153 

*7246 

•7389 

•7896 

•7989 

•8082 

•8176 

*8268 

-8826 

*8918 

•0011 

’9104 

•9197 

•9754 

■9847 

•9940 

1-0033 

1*0126 


384 
























































REDPATH, BROWN & CO., LIMITED. 


EQUIVALENTS OF METRES IN FEET. 


Metres. 


1 Metre = 3*2809 Feet. 




8*2809 

6-5618 

9'8427 

13-1236 

16-4045 

19*6854 

22*9063 

26-2472 

29*6281 


8-6090 3*P.i71 4-2652 1 4-5933 1 4*9213 


10* 1708 10*4989 
13*4517 13*7798 
16*7326 17-0607 


19*6854 20-0135 20 3416 
22*9063 23*2944 23*62*25 
26*2472 26*5753 26*9034 
29*6281 29*8562 30*1843 
82*8090 33*1371 33*4052 


11*1551 

14*4300 


11*4831 
14 7040 
18*0149 

21*3258 
24-6067 
27 8876 
31-1085 
34*4494 


5*2494 

8*5303 

11*8112 

15-0921 

18-3730 

21*0539 

24*9348 

28*2157 

81*4960 

34*7775 


6*5775 


12*1393 
15*4202 
18 7011 

21*9820 
25*2629 
28*5438 
31 *8247 
35*1056 


5*9056 
9-1865 
12-4674 
15-7483 
19 0292 

22-3101 
25 5910 
28-8719 
32*1628 
35-4337 


6-2337 

9-5146 

12-7965 

16-0764 

19-3573 

22-6382 
25-9191 
29-2000 
32-4809 
I 35-7618 


EQUIVALENTS OF SQUARE CENTIMETRES IN 
SQUARE INCHES. 

1 Square Centimetre — *1550 of 1 Square Inch. 


Square 

Centimetres. 



•1550 

*1705 

*1860 

•3100 

‘3265 

•3110 

•4650 

*4805 

*4960 

•6200 

*6355 

■6510 

■7750 

■7005 

•8060 

•0300 

■9456 

•9610 

1*0850 

1*1005 

111(H) 

1*2400 

1*2556 

1*2710 

1*3950 

1*4105 

1*4260 

1*6501 

1*6656 

1*6811 



*2635 

•2790 

*2945 

’4185 

•4340 

•4495 

•6735 

•6890 

•6045 

■7285 

•7440 

*7695 

•8836 

•8900 

*9145 

1-0385 

1-0540 

1-0695 

1 1935 

1-2090 

1-2245 

1-3485 

1*3640 

1-3705 

1*6036 

1*5191 

l 1*6346 

1*6586 

1*6741 

1-6896 


EQUIVALENTS OF SQUARE METRES IN SQUARE FEET. 

1 Square Metre = 10-7643 .Square Feet. 


Square 

Metres. 



0 

i 

•2 

* 

| -3 

i 

i 

•4 

-5 

1 

■6 ! 

i 

\ 

■8 

•9 

10-764 

11-841 

*2917 

13-994 

15*070 

16-146 

17-223 

18-299 

19-376 

20’452 

21-529 

22605 

23*681 

24758 

25*834 

26*911 

27 987 

29 064 

30-140 

31-216 

22*293 

83*3t>9 

34‘446 

36-522 

36*599 

87*676 

38751 

39*828 

40-904 

41-981 

48*057 

44-134 

45-210 

46*286 

47*363 

48*439 

49-616 

60*592 

61*669 

62-745 

53*821 

54-898 

66-974 

57*061 

68*127 

69*204 

60-280 

61*356 

62*433 

63*509 

64-586 

66-662 

66*739 

67*815 

68*892 

69*968 

71044 

72*121 

73*197 

74*274 

75-350 

76-427 

77*503 

78*679 

79*656 

80-732 

81*809 

82-885 

83*962 

85-038 

86-114 

87*191 

88-267 

39*344 

90*420 

91*497 

92-573 

93-649 

94*720 

95-802 

96-879 

97*966 

99-032 

100*108 

101184 

102*261 

103-337 

104-414 

105*490 

106*667 

107*643 

108719 

109-796 

110-872 

111-949 

113-025 

114102 

115-178 

116-254 

117-831 


385 


























BEDPAiH, BltOWH A 00., 1AM It Sift :\N 


EQUIVALENTS OF POUNDS IN KILOGRAMMES. : 

1 Pound = *46350 of 1 Kilogramme. 


Pounds, 




*4636 

*9072 

1*8008 

1*8144 

2*2680 

2- 7216 
3*1761 

3- 0287 

4- 0828 
4-6359 


*4989 

•9526 

1*4061 

1*8697 

2-8133 

2*7669 

8-2206 

8-6741 

4-1277 

4-5818 


‘6443 

*9979 

1- 4616 
1*9061 

2- 8687 

2*8123 

3*2666 

87195 

4*1730 

4*6266 


*6897 

1-0433 

1- 4969 
1*9504 
2*4040 

2- 8576 

3- 3112 

3- 7648 

4- 2184 

4-6720 


•6350 

1-0886 

1*6422 

1*9958 

2'4494 

2-9030 
3*3566 
8 8102 
4-2638 
4*7174 


*5 

» *6 

-6804 

*7267 


S‘8566 

4*3091 

4*7627 




2*5401 


2*9483 2*9937 

8-4019 3*4473 


8-9009 
4 8645 
4*8081 


3*0291 

8*4927 

3*9463 

4*3998 

4-8584 


*8166 

1*2701 

1*7286 

2*1772 

26808 

3*0844 

8*6380 

8*9916 

44452 

4*8988 


1*3164 

1*7680 



1*6834 

4*0370 

4*4906 

4*9442 


EQUIVALENTS OF POUNDS PER SQUARE INCH IN 
KILOGRAMMES PER SQUARE CENTIMETRE. 

1 Pound per Square Inch = *07031 of 1 Kilogramme per Square Centimetre. 


Pounds. 

*0 

. 1 

*0703 

2 

*1406 

8 

*2109 

4 

*2812 

6 

*8616 

6 

‘4219 

7 

*4922 

8 

‘6626 

9 

*6328 

10 

*7031 



*2 

*3 

*0844 

*0914 

*1547 

*1617 

*2250 

*2320 

*2953 

•3023 

*3666 

*3726 

*4359 

*4429 

*6062 

*6133 

*6766 

*6836 

*6468 

*6639 

*7172 

*7242 



*5 

*6 

*1056 

*1126 

*1768 

‘1828 

-2461 

*2631 

-3164 

*8234 

*8867 

*8937 

*4570 

*4640 

*6273 

*6344 

*6976 

*6047 

*6679 

*6760 

*7382 

*7468 



EQUIVALENTS OF POUNDS PER FOOT IN K1 

PER METRE. 

1 Pound per Foot = 1*48819 Kilogrammes per Metre. 


Pounds 
per Foot. 




1-4882 

2*9764 

4*4646 

6*9628 

7*4410 

8*9292 

10-4178 

11*9065 

13*3987 

14*8819 


1-6870 

3- 1252 

4- 6134 


7-6898 

9-0780 



1-7868 

8-2740 

4-7622 

6*2604 

7-7386 

9*2268 

10*7160 

12*2032 

13*6914 

16*1796 



0-3992 

7-8874 

9-3766 

10-8638 
12-3620 
18-8402 
16 3284 


2-0836 

8-6717 

6-0690 

6-6480 

8-0362 

9*6244 

11*0128 

12*6008 

18*9890 

16*4772 


2*2323 

3*7206 

6*2087 


8*1861 

9*6732 

11*1614 

12*6496 

14*1378 

16*6260 


2*8811 


6*3676 

6*8467 

8*8839 

9*8221 

11*8108 

12*7984 

14*2866 

16*7748 


2*6299 

4*0161 


6*9946 

8*4827 

9*9709 

11*4591 

12*9478 

14*4366 

16*9287 


2*6787 

4*1669 

6*6661 

7*1488 

8*6316 

10*1197 

11*6079 

13*0961 

14*6848 

16*0726 


2-8276 

4-8168 


7- 2921 

8- 7803 

10*2686 

11*7567 

18*2449 

14*7831 

16*2218 























































EQUIVALENTS OP KILOGRAMMES IN POUNDS. 

1 Kilogramme = 2*2010 Pound*. 


2 *3 


2*8660 

6*0706 

7*2762 

9*4799 

11*0846 




2*2046 

4*4092 

6*0189 

8*8186 

11*0281 

18*2277 

16*4328 

17*6870 

19*8410 


2*4261 

4*6297 

0*8343 

9*0389 

11*2436 

18*4482 
16 6628 
17*8674 
20*0621 
22*2667 




11*4640 11*0846 

18*6687 18*8891 
16*8738 16*0937 


18*0779 

20*2826 

22*4871 


18*2984 

20*6030 

22*7076 


9*7003 

11*9060 

14*1096 

10*8142 

18*6188 

20*7234 

22*9281 


*5 

*6 

8*8069 

6*6116 

7*7162 

9*9208 

12*1264 

14*3300 

16*6347 

187393 

20*9489 

23*1486 

3*6274 

67820 

7*9366 

10*1418 

12*8469 

14*6606 

167661 

18*9697 

21*1644 

28*3690 



8*7479 

6*6626 

0*1671 

10*8617 

12*6663 

14-7710 

16*9760 

19*1802 

21*8848 

28*6894 


8*9688 

6*1729 

8-3776 

10-6822 

12*7768 

14*9914 

17*1960 

19*4007 

21*6068 

28*8099 



10*8026 

18*0078 

16*2119 

17*4166 

19*6211 

21*8268 

24*0804 


EQUIVALENTS OF KILOGRAMMES PER SQUARE 
CENTIMETRE IN POUNDS PER SQUARE INCH. 

1 Kilogramme per Square Centimetre = 14*2228 rounds per Square Inch. 


Kilogrammes 

S r Square 
ntlmetre. 




14*228 

28*446 

42*668 

66*891 

71-114 

86*837 

99*660 

113*788 

128*006 

142-228 


16*046 

29*868 

44*091 

68*814 

72*686 

86*769 

100*982 

116*206 

129*428 

143*660 


17*067 

81*290 

46*618 

69736 

78*959 

88*181 

102*404 

116*027 

180*860 

146*073 


18*490 

82*712 

46*935 

61*168 

76-381 

89-804 

103-827 

118-049 

182-272 

146*496 


19*912 

84-135 

48‘358 

62*580 

76*803 

91*026 

106*249 

119*472 

183*695 

147*917 


21-334 

86-667 

49*780 

64*008 

78*226 

92*448 

106*671 

120*894 

136*117 

149*340 


22*767 

86*679 

61*202 

65*426 

79*648 

93*871 

108*093 

122*316 

136*639 

160762 


24*179 

38*402 

62*624 

66*847 

81*070 

96*293 

109*616 

128739 

187*961 

152*184 


*8 

•9 

26*601 

27*028 

39*824 

41*246 

64*047 

65*460 

68*270 

69*692 

82*492 

88*916 

96716 

98*187 

110*938 

112*860 

126*161 

126*688 

139*384 

140*806 

163*606 

166*029 


EQUIVALENTS OF KILOGRAMMES PER METRE 
IN POUNDS PER FOOT. 

1 Kilogramme per Metre ■= *67196 of 1 Pound per Foot. 


KUt*Jrramr%8 , n 
per Metre. u 



*6720 
1*8489 
2*0169 
2*6878 
8*8698 8*4270 

4*0317 4*0989 

47087 47709 

6*8767 6*4428 

6*0476 6*1148 

67196 67868 


,'sv] 'W 



8**942 

4*1661 

4*8881 


8*6614 

4*2888 

4*9068 


6*6100 6*6772 

6*1820 I 6'2492 
6*9212 


8*6286 

4*8006 

4*9726 

6*6444 

6*8164 

6*9883 


1*0079 

1*6799 

2*3618 

8*0238 

8*6968 

4*8677 


1*1423 1*2095 

1*8143 1*8816 


87630 


2*4862 

8*1682 

8*8302 


2*6634 

8*2264 

8*8978 


4*4349 
6*1069 
67116 I 57788 


7*0666 


6*4608 

7*1117 
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BED PATH, BROWN & CO., LIMITED. 


STEEL JOISTS. 



D = Overall depth. 

B = pi breadth. 

t, = Web thickness. 

t, * Flange mean thickness. 

r, = Radius of heel fillet. 

r. = ti ii toe ii 

s* = Spacing of holes. 

d = Diameter of rivet or bolt. 

Dimensions, Position 


X-X = Axis of .Max. Moment of Inertia and Greatest Radius 
of Gvration. 

Y-Y *= Axis of Min. Moment of Inertia and Least Radius 
of Gyration. 

O ss Centre of Gravity of Section. 

ex = Perpendicular distance from X - X to extreme fibre. 

cv *= ii M H Y —y ii ii ii 

of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches 


Reference 

Mark. 


B.S.B. 30 
B.S.B. 29 
B.S.B. 28 
B.S.B. 27 
B.S.B. 26 
B.8.T1. 25 
B.S.B. 24 
B.S.B. 23 
B.S.B. 22 
B.S.B. 21 
B.S.B. 20 
B.S.B. 19 
B.S.B. 18 
B.S.B. 17 
B.S.B. 16 


Size, 
D x B 
inches. 



16 

X 

6 

15 

X 

6 

16 

X 

5 

14 

X 

8a 

14 

X 

6b 


12 x flb 


10 x 8 
10 X 6 


5 



•700 

•700 

*650 

•650 

•600 

•520 

•350 

*350 

*325 

•825 

•300 

*260 






i or J 
| or J 
i or | 
1 
I 
i 
3 
3 
3 
3 
I 

i or f 

i 

3 

i or 3 


6-0 

6-0 

4'5 
























REDPATH, BROWN & CO., LIMITED 



D = Overall depth. X - X = Axis of Max. Moment of Inertia and Greatest Radius 

B = ii breadth. of Gyration. 

t, = Web thickness. Y - Y = Axis or Min Moment of Inertia and Least Radius 

t a = Flange mean thickness. of Gyration. 

rj = Radius of heel fillet. O = Centre of Gravity of Section. 

r g = H ii toe ii ex = Perpendicular distance from X - X to extreme fibre, 

s = Spacing of holes. e* = it n n Y-Y n it n 

d = Diameter of rivet or bolt. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 

ti tg ri r 2 

*300 *460 1 *400 *200 

*440 *697 *640 *270 

*850 *575 *450 *225 

•280 *402 *880 *190 

■250 '887 *850 176 

*410 *520 *810 *255 

•370 *481 -470 *235 

•260 -348 *860 '180 

•200 -448 ‘390 *195 

•220 ’376 *820 ‘160 

*180 *825 *280 *140 

*220 *336 *820 *160 

*170 *240 *270 *185 

•200 *882 , *800 *160 

*160 *248 *260 *180 


Reference 

Mark. 

Size, 

D x B 
inches. 

B.S.B. 15 

9x4 

B.S.B. 14 

8x6 

B.S.B. 13 

8x5 

B.S.B. 12 

8X4 

B.S.B. 11 

7x4 

B.S.B. 10 

6X5 

B.8.B. 9 

6 X 4} 

B.S.B. 8 

6x3 

B.6.B. 7 

5 X 4& 

B.S.B. 6 

6X8 

B.S.B. 6 

4}x 1} 

B.S.B. 4 

4X8 

B.S.B. 3 

4 X If 

B.S.B. 2 

8x8 

I1.S.B. 1 

8 X li 



i 

Cy 

S 

d 

4*6 

2*0 

2*25 

1 or | 

4*0 

8*0 

8*6 

i 

4*0 

2*5 

276 

1 

4*0 

2*0 

2*26 

J or f 

3*5 

2*0 

2-25 

I or J 

30 

2*6 

2*76 

i 

8*0 

2*25 

2*5 

i 

8-0 

1*5 

1*5 

4 or J 

2*6 

2*26 

2*5 

1 

2-6 

1*6 

1*5 

8 or 4 

2*876 

0*875 

0-876 

4 or S 

2*0 

1*6 

1*5 

ft or 4 

2-0 

0*875 

0*875 

4 or | 

1*6 

1*6 

1*5 

t or 4 

1*5 

076 

,076 

« 















REDPATH, BROWN & CO., LIMITED. 


STEEL CHANNELS. 



D a Overall depth. 

B -» ii breadth. 

t, = Standard web thickness. 

t 2 =« H flange mean thickness. 

r, a Radius ofheal fillet. 

r, a ii ii toe n 

s a Spacing of holes. 

d a Diameter of rivet or bolt. 


X —X a Axis of Max. Moment of Inertia and Greatest Radius 
of Gyration. 

T—T a Axis of Min. Moment of Inertia and Least Radius 
of Gyration. 

0 — Centre of Gravity of Section. 

ex a Perpendicular distance from X—X to extreme fibre. 

er a ii ii ii Y—Y ii ii ii 

cr a n ii ii Y—Y ii web outer 

surface. 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions ore in Inches. 


Reference 

Mark. 

Size, 

DxB 

inches. 

27N 

16 x 4 

26 N 

12 x 4 

26 N 

12 x 3} 

24 N 

12 X 3* 

23 N 

11 X 4 

22 N 

11 X 8* 

21 N 

10 X 4 

20N 

10 X Si. 

ION 

10 X S* 

18 N 

9X4 

17 N 

9x8* 

• 16 N 

9x8* 

16 N 

9X8 

UN 

8X4 

1 



*°r 3 
I or | 

* I 
} 

i or 3 

f 

I or* 

I 

* 

i or J 
I 
t 
t 

lor* 


























REDPATH, BROWN & CO., LIMITED 


STEEL CHANNELS. 



D = Overall depth. 

B = ii breadth. 

X—X = Axis of Max. Moment of Inertia and Greatest Radios 
of Gyration. 

Y—Y = Avis of Min. Moment of Inertia and Least Radius 

t, = Standard web thickness. 

t 2 = H flange mean thickness, 

r, = Radius of heel fillet. 

of Gyration. 

O = Centre of Gravity of Section. 

ex = Perpendicular distance from X—X to extreme fibre. 

r a = it ii toe ii 

s = Spacing of holes, 
d = Diameter of rivet or bolt. 

t'x as II II II Y—Y ll II II 

cy — ii H Y—Y ii web outer 


surface. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 



Size, 
D x B 
inches. 


8 X3} 

8 X 8 

8 X 2} 

7x8} 

7X3 

8X3& 

6X8 

6x8 
6 x 2} 
6x2} 
4X2 
3} X 2 
3X1} 
























D A B = Overall width of legs. U—U = Axis of Qreatest Radius of Gyration 

t — Thickness of legs. as in Part II. 

r, s* Radius of heel fillet. V—V = Axis of Least Radius of Gyration as 

r 2 = ii ii toe ii in Part II. 

s & s/ = Spacing of holes. X—X, Y—Y = Axes of Moments of Inertia as in 

d = Diameter of rivet or bolt. Parti. 

0 ~ Centre of Gravity of Section. «u, ev. ex, ev - Perpendicular distances from Axes 

if—U, V-V, X-X, & Y-Y to 
extreme fibres. 

ev. ex, ev. = Perpendicular distances from Axes 
V—V, X-X, & Y-Y to back lines 
of Section. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 



Size, 

D x B x t 
inches. 


0 x(J x J "476 

ii X j ii 

h x i ii 


6 X5 X } '425 

ii X § n 

II Xi II 


4Jx4*X* '400 


ti x 

II X 


4 X4 X | 
II X f 

II xl 
x § 



•275 8'18 1*96 

•• ii 1110 

ii ii T 83 


■250 2'88 1-79 

n n 1'72 

ii ii l-OO 

ii it 1*50 


s' 

(i 

2*25 

i ori 

ii 

If 

ii 

11 

1-75 

\ 

ii 

II 

ii 

If 


2 


ii 


II 


2 

. 

ii 


ll 


(I 



















REDPATH, BROWN & CO., LIMITED. 



DAB = Overall width of legs. U—U = Axis of Greatest Radius of Gyration 

t =■ Thickness oi legs. as in Part U. 

r, = Radius of heel fillet. V - V — Axis of Least Radius of Gyration as 

r s = n ii toe ii in Part II. 

s <Si s' = Spacing of holes. X-X, Y-Y = Axes of Moments of Inertia as in 

d = Diameter of rivet or bolt. Part I. 

O = Centre of Gravity of Section Cu, cv. ex, ev = Perpendicular distances from Axes 

U-U, V-V, X-X, A Y-Y to 
extreme fibres. 

Cv, c.\, cy = Perpendicular distances from Axes 
V-V, X-X, & Y-Y to back lines 
of Section. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 

Size, 

D x B x t 
inches. 

10/ Q 

3A X 3* X i 

\ 

10c Q 

ii X { 

t 

lOd Q 

» X 1 

1 

9/Q 

8 X3 X i 

\ 

9c Q 

Ii X j 

r 

9 d C 

1 

ii X | 

I 

9c q 

I 

II xj 

U 

9b q 

1 

ii x i 

t 

7c C 

! 

2*x2ix i 

7d Q 

i 

n x i 

7c Q 

! 

•I XA 

7 6 q 

! 

it x * 

6c Q 

! 

2* X 2* X A 

6b (j 

I 

f 

ii X * 

6b Q 

2 X2 X J 

6a Q 

ii XfV 




Cv 

C~ 

0Y 

Cr 

2-41 

1-28 

1*09 

2-45 

1-26 

1-06 

2-60 

1-28 

100 

2-03 

111 

0*97 

2-08 


Bia 

212 

1-06 

0-88 

2-16 

1-05 

osr> 

217 

1-06 

083 

1-70 

0-91 

■it:!f 

mSEM 

089 

0-75 

1-77 

0 87 

0-78 

1-80 

0-87 

0-70 

1*58 

0-80 

0-67 

1-61 

0*79 

0-64 

1-42 

0-70 

0*68 

1'45 

0-69 

0*66 



I or | 

ft 

II 

II 

II 

i of 4 

It 

II 

II 

fori 

II 

for* 

II 






















BEDPATH, BROWS & CO., LIMITED 


STEEL. UNEQUAL ANGLES. 




D <fc B = Oveiall width of legs, 
t = Thickness of legs, 
r, = Radius of heel fillet. 

T] — h ii toe ii 
s A s' « Spacing of holes, 
d = Dian eteT of rivet or bolt. 
O =* Centie of Gravity of 
Section. 

0 ■■ Angle enclosed between 


U—U = Axis of Greatest Radius of Gyration as in 
Part II. 

V—V = Axis of Len at F adius of Gyration as in Part II. 
X—X, Y—Y = Axes of Moiuei ts of Inertia as in Part L 
So, ev, ex, bt — Perpendicular distances from axes U—TJ, 
V-V, X- X, and Y-Y to extreme fibres, 
cu, cv, cx, or = Perpendicular distances from a<ces U—U, 
V-V, X-X, and Y-Y to back lines of 
Section. 

Axis X—X and Axis U—IT. 

„ Y-Y ii V-V. 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 

Size, 

D x B x t 
inches. 

2&g R 

7 x 8} x 3 

26/R 

it x| 

26s R 

H x i 

21/R 

6X4 xf 

21s R 

•i X f 

20/R 

41 

6 X 8} X | 

20e R 

•• X | 

20dR 

u X| 

68/R 

6X8 X f 

68s R 

II X * 

68dR 

■HI 




Gx 

tj 

Cu 

Cy 

Cx 

C T 

4'40 

2*64 

3*16 

1-46 

2‘60 

0'86 

4*46 

2*69 

3*14 

1-42 

2-66 

0-81 

4*60 

2*74 

3*11 

1-86 

2-60 

076 

3-00 

2*98 

8*03 

174 

2-01 

1-02 

4-04 

303 

3*01 

1-67 

1-96 

0 V 7 

3*80 

2*63 

2*83 

1-49 

2-11 

0 S 7 

3*04 

2*68 

2-86 

1-46 

2*06 

0-82 

8*99 

273 

279 

1-38 

2-01 

077 

878 

2*27 

270 

1*26 

2-22 

0-78 

8*88 

2*82 

2-68 

1-28 

2-17 

• 0*68 

3*88 

2*87 

2-66 

1*14 

2*12 

0-68 



ior| f4 
it 14‘5 
•• 14'6 



















REDPATH, BROWN A CO., LIMITED 


STEEL UNEQUAL ANGLES. 



D <fc B = Overall width of legs, 
t = Thickness of legs. 
r t =■ Radius of heel fillet, 
r, = n it toe i« 
s & s’ = Spacing of holes, 
d = Diameter of rivet or bolt. 

O * Centre of Gravity of 
Section. 

0 m Angle enclosed between j 


U— U = Axis of Greatest Radius of Gyration as in 
Part II. 

V—V «■ Axis of Least Radius of Gyration as in Part IL 
X—X, Y—Y = Axes of Moments of Inertia as in Part I. 
ec, «v, ex, er = Perpendicular distances from axes U—U, 
v—V, X—X, and Y—Y to extreme fibres, 
do, 0v, ex, ot a Perpendicular distances from axes U - U, 
v—V, X—X, and Y—Y to back lines ot 
Section. 

r Axis X—X and Axis U-U. 

.. Y-Y i . V - V . 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 

Size, 

D x B x t 
inches. 



' 17/R 

17e R 

17ft R 

Ol 

8 s X 

4* 

XXX 

16/R 

16e R 

16ft R 

6X8 x fi 

11 x | 
ii x i 

lie R 
lid R 

4X3 Xl 
•i X | 

55 

8 X 2} X | 

11 xft 



•276 3*46 
ii 3*48 
n 8*48 


•250 3*30 
•i 8*32 
•• 3*36 


J -825 '22 

•• ii 


225 2-75 
ii 2-77 


R 



Cy 

C K 

1*79 

1*60 

1-73 

1*66 

1-66 

1'51 

1-38 

1-78 

1-27 

1-78 

1-21 

1*68 

1-86 

1-81 

1-28 

1-27 

1-11 

004 

107 

002 



}orfi S4D 
•i 840 


dTiT* 
















REDPATH, BROWN A CO., LIMITED. 



B=Overall width of table. X—X, Y—Y=Axes of Max. and Min. Moments of 

D= •• depth over stalk. Inertia and Greatest and Least Radii 

t or Mean Thickness (table and stalk). of Gyration. 

r,=Radius of heel fillet. O=Centre of Gravity of Section. 

r a = h if toe ii ex, er = Perpendicular distances from Axes 

s = Spacing of holes. X—X and Y—Y to extreme fibres. 

d =Diameter of rivet or bolt. ex = Perpendicular distance from X—X to 

table outer surface. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All Dimensions are in Inches. 


Reference 

Mark. 

Size, 

B x D x t 
inches. 

21s W 

0x4x1 

20s W 

6 x 3 x 1 

20tf W 

n xfi 

IBs W 

6x4xJ 

19d W 

it x 1 


• 

17s W 

6x8x1 

17d W 

11 X 1 

ies w 

4x6x1 

lGd W 

II. xj 

l 





tx 

Cy 


8-03 

8*0 

0*07 

2-32 

8*0 

0*68 

287 

8*0 

0-63 

2*95 

2*6 

1*06 

8D0 

2*6 

1*00 

2*26 

2*6 

0*74 

2*81 

2*6 

0-09 

8*47 

2*0 

1*68 

8*68 

2*0 

1*47 



400 

















REDPATH, BROWN & 00., LIMITED. 



I> = Overall width of table. 

D = » depth over stalk. 

t =Mean Thickness (table and stalk). 

r, = Radius of heel fillet. 

r..= ii ii toe ii 

s' = Spacing of holes. 

d -- Diameter of rivet or bolt. 


X—X, Y—Y=Areas of Max. and Min. Moments of 
Inertia and Greatest and Least Radii 
of Gyration. 

0=Centre of Gravity of Section, 
ex, e* = Perpendicular distances from Axes 
X—X and Y—Y to extreme fibres. 
cx = Perpendicular distance from X—X to 
table outer surface. 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All Dimensions are in Inches. 


Reference 

Maik. 


15 c W 
loti W 

14s W 
14d W 

13e W 
13d W 

lie W 
lid W 

8d W 
8b W 


Size, 

B x D x t 
inches. 





ii x g 

Six 3Jx i 
n x g 

3 x 3 x J 
ii x | 

2gx 2jx § 
ii x J 


•350* -250 2-84 2*0 

ii n 2*80 2*0 

■325 *225 2'18 20 

i. i. 2-23 2D 




8 

<1 

110 

2-25 

i 

1*11 

11 

ll 

0‘S2 

2-25 

* 

0-77 

II 

ll 

1-04 

2*0 

} 

0-99 

II 

ll 

0-92 

1*5 

iorg 

0-87 

If 

M 

075 

1-25 

t 

070 . 

«l 



* 

1 


401 





















BBDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

(Port L, page^68-69). 



B » Overall width of flange plate. 

D = Overall depth. 

X—X = Axis of Max. Mom. of Inertia. (See Part I.). 

O = Centre of Gravity of Section. 

6x = Perpendicular distance from Axis X—X to extreme fibre, in inches. 


Position of Centre of Gravity. 


Reference 

Mark. 



Size, 

DxB 

inches. 


16) x 12 
10$ x ii 
15) X ii 
15$ X n 
15$ X 10 
15$ X •• 
15) X ii 
14| X 12 
• 44$ X n 
14) X ii 
14$ X it 
12) X ii 
12$ X n 
12) X ii 













REDPATH, BROWN & CO., LIMITED. 


END ANGLES AND FISHPLATES. 

% 

STANDARD DETAILS. 



STEEL JOIST. 24 X 7tf x 100 lbs. 

Angle Cleats. 4x 4x%xf 7 Vz . Fishplates, 20x 12 x }£. 
Minimum Sian. 16 Feet. Holes. % Diameter. 
Maximum Load, 34 Tons. Bolts or Rivets. % Diameter. 


403 







REDPATH, BROWN & CO., LIMITED. 

END ANGLES AND FISHPLATES. 


STANDARD DETAILS. 



STEEL JOIST. 20x7tfx 89 lbs. 

Angle Cleats. 4x4x&1 ; 4# Fishplates. 16 x 12 x 
Minimum Span. 15 Feet. Holes, % Diameter. 
Maximum Load 29 Tons. Bolts or Rivets. ^'Diameter. 





BEDPATH, BROWS & CO., LIMITED. 


END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 





STEEL JOIST, 18'x7'x75 lbs. 

Angle Cleats. 4x4xtfri'TM? Fishplates. 14” x 12 x HT. 
Minimum Span. 15 Feet. Holes, % Diameter. 
Maximum Load, 21 Tons. Bolts or Rivets. % Diameter. 





REDPATH, BROWN & CO., LIMITED. 



STEEL JOIST, 16x6x62 lbs. 

Angle Cleats. 6x35£x&xl : 0" Fishplates, 12'x12x Vi . 
Minimum Span. 11 Feet. Holes. %. Diameter. 
Maximum Load. 22 Tons. Bolts or Rivets. 3 /*’ Diameter. 


40fl* 





REDPATH, BROWN & CO., LIMITED. 



STEEL JOISTS. 

Steel Joists Min. Span. Max. Load. 

15x6x59 lbs. 10 Feet. 20 Tons. 

15x5x42 „ 9 „ 17 

Angle G£Ars.6x3&JfxlO£ Holes. % Diameter. 
Fishplates. 12"x12x tf. Bolts or Rivets.%' Diameter. 


. 4IY7 






REDPATH, BROWN & CO., LIMITED. 



STEEL JOISTS 

Steel Joists. Min. Span. Max. Load. 

14 x 6'x 57 lbs. 10 Feet. 20 Tons. 

14 x 6'x 46 . 10 .. 16 „ 

Angle Cleats.6x 3)fiJ£x 10&” Holes. % Diameter. 
Fishplates. 12”x lOx Vi . Bolts or Rivets. 5 # Diameter. 


408 





REDPATH, BROWN & CO., LIMITED. 


END ANGLES AND FISHPLATES. 


Standard details. 



4* 



STEEL-JOISTS. 

Steel Joists. Min Span. Max. Load 

12 x 6" * 54 lbs. 10 Feet. 16 Tons. 

12x6* x44 „ 10 13 .. 

12 x 5 ” x 32 .. 8 „ 11 .. 

Angle Cleats. 6 x3^x^x8^f Holes, % Diameter. 
Fishplates. 8“ xl2x^'. Bolts orRivets.%'Diameter. 


409 




REDPATH, BROWN & CO., LIMITED. 


END ANGLE8 AND FISHPLATES. 

STANDARD DETAILS? 



STEEL JOISTS 

«« 

Steel Joists. Min Span. Max. Load. 

10'x 8'x 70 lbs. 8 Feet. 23 Tons. 

9'x 7'x58 ^ 6 „ 21 . 

Anox Cleats. 6x6xVfx5Vis. Holes. % Diameter. 
Fishplates, 5Kx12xMT. Bolts or Rivets, % Diameter. 





REDPATH, BROWN & CO., LIMITED. 


END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOIST. 10* x 6"x 42 lbs. 

Angle Cleats.6x Wx 7* Fishplates. 7 xl2x 1 /6. 
Minimum Span. 8 Feet. Holes, % Diameter. 
Maximum Load 13 Tons. Bolts or Rivets. 3 /*' Diameter. 






REDPATH, BROWN & CO., LIMITED. 

END ANGLES AND FISHPLATES. 

STANDARD DETAILS? 



STEEL JOISTS. 

SfEEL Joists. Min. Span. Max: Load. 

10'x 5'x 30 lbs. 6 Feet. 12 Tons. 

9"x4'x21 . 5 * 10 .. 

Angle Cleats. 6x3Mfx VinT Holes, % Diameter. 
Fishplates. 7x12 iMT. Bolts or Rivets.Diameter. 




RKDPATH, BROWN & CO., LIMITED. 


END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOISTS. 

Steel Joists. Min Span. 


8'x 6"x 35 lbs. 
8"x5~x 28 .. 
8" x 4" x 18 .. 
Tx 4' x 16 .. 


5 Feet. 

5 .. 

4 .. 

4 - 

Angle Cleats. 6x3H:’xy2x5r Holes, % Diameter. 
Fishplates. 4"x12x Vi . Bolts or Rivets,%* Diameter. 


Max. Load. 
14 Tons. 
11 „ 

9 .. 

8 .. 





REDPAT1I, BROWN & CO., LIMITED. 


END ANGLES AND FISHPLATES. 

STANDARD DETAILS* 



STEEL JOISTS. 

Steel Joists. Min Span. 

6"x 5" x 25 lbs. 6 Feet. 

6"x4#x 20 „ 5 


6 x 3 


12 


5*x4#xl8 ,. 
5*x 3'x 11 .. 


Max. Load. 
6 Tons, 

6 .. 

4 .. 

6 .. 

5 .. 


Angle Cleats. 6x3MTx#x 3? Holes. % Diameter. 
Fishplates. 3xl2xlf Bolts or Rivets,# Diameter: 


in 



REDPATH, DROWN & CO., LIMITED. 



STEEL JOISTS. 

Steel Joists. Min. Span. Max» Load. 

4$4Tx l^&oc LBS* 2 Feet. 4 Tons. 

4"x ¥ x9te 2 .. 4 .. 

4' x 1% x 5 „ 2 3 

Angle Cleats. 6x 3tfxtfx2K. Holes, % Diameter. 
Fishplates. 2Jfxl2x#. Bolts or Rivets, % Diameter. 
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END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOISTS. 

Steel Joists. Min. Span. Max. Load. 

3'x 3"x 8 % lbs. 2 Feet. 4 Tons. 

Jfx B£x4 * 1 3 

Angle Cleats. &3Kxtfxltf Holes, % Diameter. 

Fishplates. Mb x12* WT. Bolts or Rivets,%’ Diameter. 

► 
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STANCHION CAPS AND BASES. 

TYPICAL DETAILS. * 
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STANCHION CAPS AND BASES. 


• TYPICAL DETAILS. 
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STANCHION CAPS AND BASES. 


TYPICAL DETAILS. 
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STANCHION CAPS AND BASES. 


• TYPICAL DETAILS. 
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STANCHION CAPS AND BASES. 

TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 

• TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 

TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 


• TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 


TYPICAL DETAILS. * 



REDPATH, BROWN & 00., LIMITED. 


SPLICES AND CONNECTIONS. 


fYPICAL " DETAILS. 
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CONNECTION. 

TYPICAL DETAIL. f 




( 


mm 

•'9 I \ 
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STIFFENERS. 

•TYPICAL DETAILS. 
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An Interior of One of the Works 
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General View of One of the Works, 
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1913 Edition, 


• Stanchions, 

• Roofs, 

- General Information, 

• Details, 


mm: 


m-m 


Abbreviations used in metric system, - 
Accidental eccentricity, note on, 

Admiralty teats,. 

Alignment Chart for normal wind pressure, 

stanchions, safe loads, 

«• , » nnital stresses, 

Allowances— 

girders, compound, areas of rivet holes in, 

«• » t weights of rivet heads in, - 

lengths, in cutting to,. 

rolling margin,. 

stanchion*, compound, areas of rivet holes in, 

. n m , weights of rivet heads in, 

itagfe of inclination of lattice bars, .... 
Angie and Plate Girders, tables of, - 
\, / See alao Gntosaa. 


beams, notes cm as, « • - - - 

m , tables of as,. 

diraenaioasof,.. 

mid compactions for joists, perspective drawings, 
flange* added, anas of, • - 


position of oentra? axes in, - 
purlins and hide framing, footnotes cm as, 
spaoing of Irifles in, - 
#liassh|ohs,' tables of as, - **-f. 

‘f® , compound, tables of as, - 


WOK 

- IV. 373 

n. m-m . 

III. 237-3# 
il m-- 
n. m 

I. 113 
X. 112 


- 'ii*. m 

- n, m 
n. 137, m 

t *—■■ — ™* '■ _ 

‘ 78*72 

K- 

1. 111,113,11% 
. l mm* 

- v, r*»G.r"- 

- V.; 
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Afttilogarithms, tables of,. 

■ , explanations of, .... 

Application, centre of, eoeentric loading,. 

Applications of— 

alignment charts, stanchions, ...... 

v n , wind pressure,. 

coefficients, deflection, beams,. 

ii , eccentricity, stanchions, ..... 

n , length, roof members,. 

ii , stress, n it ..... 

formulae for centre of application,. 

•i ti deflection,. 

n ti equivalent tabular loads, - • . * 

ti ii steel grillage foundations, .... 

n n web buckling, ....... 

ii n weight of purlins and roof covering, • 

ii ii ii ii roof truss (approximate), 

loads on one foot span,. 

mathematical tables,. 

moments of resistance, girders, ------ 

radii of gyration, stanchions,. 

tables of Fart I.,.I 

.. i. .. II., - - - - II. 207-210* I 

« it girders in descending order, - 

n n joists in concrete,. 

n ii rivet pitch,.I. 

Approximation, degree of, for tabular load 1 ', .... 

Areas— 

angles, flanges added,. 

circles, ..- 

deductions from, for rivet holes, ..... 

fiat rolled edge steel,. 

square and round steel,. 

tabular, definition of, - Ill 

See aim Tables, Parte I. and il. 

Arm of eooentricity, definition of,. 

, direction of, . 

Arrangement of contents, notes on, - * - - X. 9, 101 

Asphalts for roof covering,. 

Axes and Axis — 

asymmetrical, definition of,. 

ii , note on,. 

central and neutral, definition of,. 

« h ii , note on, *-**--• 

n » i« , position of in angle <K>imp(|Xi^StancbliiBi!l, 

it n u , n it it compound aptidnsy 
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865 
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228 
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266 

-270 
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.207 

-210 
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m. 

229 

M 

III. 
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IV. 

280 

-282 

IV. 

266 

-270 

a 

IV. 

256 

IV. 

291 

-293 

• 

IV. 

274 

a 

III. 

228 
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HI. 

228 

- I. 

114 

-115 

IV. 

364 

-368 

* I. 

109 

-110 

. II. 

207 
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IV. 262 el 
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IV. met 

eeq. 

- I. 

109 

-110 
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I. 
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53, 56, 59 
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rv. 

318 

IV. 

362-368 

• 

I. 

112 
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IV. 

320 
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824 

112* 

IL 
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206 
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Axes and Axis— {continued). 

principal, definition of, 

it , note on, .... 
relative to tabulatec^properties, notes on. 
Symmetry of, definition of, - 
Axial coefficients, notes on, 

reference letters, note on, 


I. 113-114 i 


FAG* 

IV, 245 
IT. 205 
n. 194-125 
IV. 245 
IT. 205-206 
I. 114 


Bases for stanchions, solid round steel, diagrams of, - • - II. 188, 190 

, n H n , sizes of slabs in stock, - II. 189,191 

, typical details ol..V. 417-422 

, weight of, note on,.II. 194 

Basis weight of steel used in calculations,. 7 

Batten plates, note on,.II. 192 

, proportions and spacing of, on angle corn pound stanchions, II. 181 
, n n ii ii , h channel n n II. 155 

, ii ti n n, ii joist n ii II. 137, 139 

Ste also Lattice bars. 

Bearing plates, formula for thickness of,.IV. 278 

, notes ou, - .IV. 278 

Bearing values of rivets and bolts,. IV. 308 309 

Beams— 

For reference marks, dimensions, safe loads and properties, 
see Tables, Part I. 

bearing plates for, notes and formulae,.IV. 278 

bending moments in, diagrams and formulae, - - IV. 258-263 

•• n ii, notes on, .... IV. 244,257, 264 

broad flange, sections of in stock,. 11 

concrete and steel joists combined, notes and formulas, - I. 107, 110 
n it ii it ii , tables of, ... I, 100-106 

condition of loading on, general,.IV, 248 

ii for tabulated load 5 * on,.IV. 239 

considerations affecting the selection of sections, . - - IV. 252 

definition of, .IV, 241 

u H, simple, ------ - IV. 242 

deflection of, notes and formula*,.IV. 244, 265-271 

distribution of stress in, notes on, .... - IT. 242 

economical considerations affecting design of, - IV. 246-248 

end connections to stanchions, typical details, - - - - V. 423-428; 

end reactions of, diagrams and formulas, - - IV. 258-263 

4 t n - ii , notes on,. ■ IV. 243 

equivalent^afou 1 ar loads, formulae for, - - IV. 253-256 

extreme fibres of, noise on,.IV. 242 

factors of safety for,.IV. 253 

general formulae, - - .IV. 303-304 


IV. 278 
IV. 258-263 
IV. 244,257, 264 
11 

I. 107, no 
I. 100-106 
IV, 248 
IV. 239 
IV. 252 
IV. 241 
IV. 242 
IV. 244,265-271 
- IV. 242 


IV. 

246-248 

- V. 

423-428 

IV. 

258-263" 

« 

IV. 243 

IV. 

253-256 


IV. 242 

* 

IV. 253 

IV. 

303-304 
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Beams— (continued). 

lateral support of, .- - 

laws of equilibrium of,.- 

n for strength of, - - ----- - 

modulus of section of, notes and formula*, • » - IV. 

moment of inertia of, > ( »i n , • - IV. 

moment of resistance of, mm u , - * - 1 

neutral axis of, notes on.. 

properties of, notes and formula), - 
shearing forces in, diagrams and formula!, - 

i! it ii, notes on, ------ 

standard end angles for. perspective drawing", ~ 

•• fishplates for, n n , * 

stiffeners for, noteB on design of,. 

supporting brick walls, notes on, ----- 
variations of the tabular conditions, ----- 

web buckling of, notes and formula!,. 

working stresses for,. 

See aleo Angies, Channels, Girders, Joists and Tecs. 

Bending or flexure, definition of, *. 

Bending Moment— 

definition of, - -- -- -- -- 

diagrams and formulae,. 

general formula?,. 

maximum, position of,. 

m ii n , in overhead travelling crane girders, 

minimum, position of,. 

notes and formulae,.] 

in stanchions eccentrically loaded,. 

ii it latticed,. 

n steel grillage foundations, 

Bolts, Lewis, sizes of,. 

, shearing and bearing values of, - 

, Whitworth standard, dimensions of, .... 

,M it , weights of,. 

Both ends fixed, flat or round. See Conditions of ends. 

Box plate girders, tables of,. 

See aim Girders, box plate. 

Bracing on latticed stanchions. See Lattice lairs. 

Brackets for stanchions, notes on,. 

, perspective drawings of, - 
Breadth of compression flange, ratio of, to span, 

flange plates, variations of,. 

Breaking loads, angles and tees os beams, - - - - 

See also Leads. 

Bridge rails, lengths of in stock,. 

, sections of,. 


PAGE 

IV. 256-267 

- IV. 243 
IV. 244-245 

246. 264, 299-304 
. 245-246, 298-306 
IV. 245, 257, 264 
IV. 242 
IV. 239,299-306 
IV. 258-263 
IV. 243-244 

- V. 403-416 

- V. 403-416 
TV. 274-275 
IV. 250-251 

IV. 253 et eeq. 
IV. 271-274 
IV. 253 


IV. 244 
IV. 258-263 
IV. 303-304 
IV. 244 

- IV. 295 

- IV. 244 

IV. 244, 257, 264 

IV. 282-283 
IV. 285,287 

- IV. 293 

IV. 312 

IV. 308-309 
IV. 312 
IV, 310-311 

I. 78 79 


IV. 283 
V. 417-428 
I. Ill 
1. 114 
I. 80-99 
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British Engineering Standards Committee, 
ana metric equivalents, - 
standard specification, - 
weights and measures, - 
Broad flange beams, sections of in stock. 
Buckling web. See Web buckling. 


See Engineering. 


PAGE 


IV. 


372-387 
7 

IV. 372, 374 
]] 


Capacity, British measure of,. 

, carrying, girders in order of,. 

, metric measure of,. 

Gaps for stanchions, perspective drawings of,. 

, of solid round steel, notes and formulae, • 

, it M n ii , stock sizes of, - 

Carrying capacity, girders in order of,. 

Oast iron separators, sizes and weights of,. 

, weight of per cubic foot,. 

Ceilings, plaster, note on deflection of,. 

, weight of,. 

Central axis or axes. See Axes. 

Centre of application of eccentric load systems, note on, - 

it it ii n it formulae for location 

of, 

gravity, position of in standard sections, - 

n , i« ii ii unsymmetrical compound girders, 

Centres of component members, notes on,. 

See at ,80 Tables, Part II. 

holes. See Holes, 
rivets. See Rivets. 

Channel compound girders, tables of,. 

stanchions, tables of,. 

See aiio Girders and Stanchions. 

Channels— 

beams, notes on as, 
n , tables of as, • 
dimensions of, 
net moments of inertia of, - 
position of central axes in, - 
spacing of holes in flanges of, 
stanchions, notec on as, 

I, , tables of as, 
stock, lengths of in, - 
H , sections of in, - 
zig-zag lines of tables, explanations of, 

Charts, alignment for normal wind pressure, 

stanchions, 

Circles, areas of advancing bv & ths, - 

, circumferences of, advancing by $ the. 


II 


IV. 374 
I. 60-67 
IV. 375 
. 417-422 

IV. 281 
. 189-191 

I. 60-67 
IV. 317 
IV. 251 


1 . 

III. 


116 

224 


IV. 

V. 

II. 


II. 196 

280-282 
392-401 
V. 402 
195-196 


I. 74-75 
II. 154-169 


I 


I. 


III, 113-114 
I. 70-73 

V. 394-395 
TV. 325 
V. 394-395 
V. 394-395 
II. 194, 206 
II. 150-153 
6 

- L 70-73 
115-116: II. 204 

III. 227 
. II. 200-201 

IV. 362-363 
IV. 360-361 
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PAGB 

Circumferenoes of circles, advancing by 4 th«, «... IV. 360-361 

Clear span, definition of,.. . • . I, 110-111 

See aleo Span. 

V. * 

Coefficients— 

defied ion, for beams, applications of, ... , IV. 266,268-270 

11 ,n 11 , derivation of,.IV. 265 

11 , 11 11 , notes and formute, - - - - -I. 116-117 

See also Tobies, Part I. 

eccentricity, for stanchions, applications of, ... IX. 207-210 
•1 , 11 11 , derivation of, - . . . IV. 282, 283 

h ,n 11 , notes and formute, • • II. 205-210 

See also Tables, Part II. 

length and stress, for ioof members, applications of, • III. 221-222, 228-229 
•1 11 }• , it 11 n , derivation of, - - III, 220 

•t k n , if 11 h , notes arid formute, * IZL 221-222 

See also Tables, Part III* 

Columns— 

solid round steel, bases and caps, diagram of, . . II. 188, 190 

11 n n , design of caps for, - ... IV. 284 

•1 11 ii , lengths of bars in stock for, .... 6 

it m »• , notes on.II. 193, 195 

» h 11 , sizes of slabs in stock for, * • - II. 189, 191 

H 11 « , tables of, - -.II. 188-191 

See aleo Stanchions. 

Committee, British Engineering Standards. See Engineering. 

Component members of stanchions, centres of, notes on. • • - IL 195-196 

Ste also Tables, Part II. 

normal, of wind pressure. Alignment Chart, - - - III. 227 

m , ■■ 11 a , notes and formute, * . III. 226 

Composition of oompound girders, note on,.1. 112 

sections. See Tables, Parte I. and II. 
stanchions, note on, ..... H. 183 
Compound girders. See Girders, compound. 

stanchions. See Stanchions, compound. 

Compression, concrete in, safe working stresB for, . ■ ... J, 100 

Concentric loads. See Loads concentric. 

Concrete and steel combined, notes on, -.1. 110 

, safe working stress for, • • * I. 100 

, tables of,. I. 100-107 

Conditions, basis, for tabulated results,.IV. 239 

, of ends of stanchions, .... IL 197, 199,203-204 

See also Tables, Part II. 

, of support of beams, note on,.. J. Ill 

See also TableB, Part I. 

, redative to stock materials and orders, .... 6-8 

, n H tabulated results, ...... IV. 239 

, tabular, variations of,.. IV, 253-256 
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Conductor pipes for rainwater, noteB on proportions of, 
Connections, beams to stanchions, typical details, 

drawings,. 

t end angles for joists, .... 

, fish plates • « « 

Contents, notes on arrangement of, - 

of Part I., 
of Part 1L, 

Continuous spans, angles and tees as purlins over, - 
Corrugated sheeting, galvanised, sizes and weights of, 

Cosecants, natural,. 

Cosines, natural, ....... 

Cotangents, natural,. 

Coupling boxes, hexagon, sizes and weights of, - 
Coverings, roof, weights of. 

Cranes, overhead travelling, notes on, 

, particulars and weights of, 

Cubes of numbers,. 

and fractional parts, 

Cubic foot, weight of steel per,. 

measure, British,. 

» , metric,. 

Curtailment of flange-plates, diagram, 

, notes on, 

Curves, Monorieff stanchion formula?, 

Cutting to lengths,. 

D 

Dead load, total on roof truss, ..... 
Decimal equivalents of fractions of one inch, 

one foot for eaoh ^ th inch, 
Decrease in distances of component members, notes on, 
widths of flange plates, notes on, - 

Definition- 

area, - ........ 

arm of eecentrioity,. 

axial coefficients, ...... 

both ends fixed, ....... 

i> i» fiat, ....... 

eccentric loading,. 

fundamental terms of statics, .... 
limiting heights, ------ 

principal axes,. 

ratio of slenderness,. 

spans, .. 

standard thicknesses, ------ 

tabular loads on beams, ..... 

it u it latticed stanchions, ... 

« a n stanohions, .... 


perspective 


1 . 112 


III. 230-231 

V. 423-428 
V. 403-416 
V. 403-416 
9 

I. 108 
II. 192 

l. 80-99 
IV. 316 

342-343, 367 
338-339, 367 
316-347, 367 
IV. 313 

III. 224 

IV. 293-298 
rV. 298 

IV. 364-357 
IV. 368-359 

7 

IV. 374 
IV. 376 
IV. 277 

IV. 276-277 
II. 198 

8 

m. 222 

IV. 369 
IV. 370-371 
II. 195-196 

I. 114-116 

; IL 194 
IL 205 
II. 205 
II. 203-204 

II. 203-204 
II. 204-205 
IV. 240-246 

II. 196 
II. 205 
II. 196 

I. 110-111 
I. 112 

i. iio-i n 

II. 192-193 
II. 195-196 
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Deflection— pao* 

beams supporting brick walls, permitted ratios of, * - IV. 271 

definition of,.IV. 244 

formulae,.IV. 258-263 

maximum, position of,. t - IV. 244 

notes, formulae and applications, - - I. 116-117; IV. 265-271 

plastered ceilings, note on,.I. 116 

zig-zag lines, explanation of,.I. 116 

Deflection coefficients. See Coefficients. 

Deformation- 

definition of,.IV. 241 

elastic, definition of,.IV. 241 

permanent, set, definition of,.IV. 241 

ratio of, to stress,.. ? - IV. 241 

substituted for strain,. jy, 240 

unital, definition of,.IV. 241 

Depth of beams, economical, notes on, - - - I. 109; IV. 247 

, ratios of to spau, notes, formulas and 

applications,.I. 116; IV. 267 


, restricted and unrestricted, notes, formulae and 

applications,.IV. 268-270 

Details. See Part V. 

Diameter of rivets in compound sections. See Tables, Parts I. and II. 

Dimensions of sections. See Tables, Parts I. and II. 

.1 , units of,.I. 111 

standard sections,.V. 392-401 

Distances between component members, - - - - IT. 137-149,155, 159 

from neutral axis to 

extreme fibres, - II. 151-153,161-179, 185-187; V. 392-402 


Distributed loads See, Loads. 

See also Tables, Part I. 

Dowppipes and gutters, diagram for proportioning, .... III. 231 

, notes on,.III. 230 

Duehemin’s formulae, alignment chart for, ... III. 227 

, for normal wind pressure, - - III. 226 

E 

Eccentric loading, centre of application of, IV. 280-282 

, general formula,.IV. 282-283 

, notes on, .II. 192, 193, 204-210 

. See also Loads. 

Eccentricity, accidental, note on,.II. 204-205 

, coefficients. See Coefficients. 

Economical considerations in design of steelworl.. - - - IV. 246-248 

Economy of compound girders, note ou,.I. 109 

Effective span of beams,.I, 110-111 

See also Span. 

Klastio instability of stanchions,.II. 203 

limit, definition of,.- • IV. 241 
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Elasticity, definition of modulus of,. 

of steel, modulus of,. 

Ellipse of inertia, definition of,. 

, reference to,. 

Elongation test of Bteel,. 

Ends of beams, support of,. 

See also Tables, Tart T. 

stanchions, condition of,. 

See also Tables, Part IX. 

Engineering Standards Committee— 

acknowledgment to,. 

reference marks, ...... I. 

sections recommended by, - - - 6; I. 

speci Heat ion for structural steel, .... 

standard thicknesses,.I. 16. 

Equal angles. See Angles. 

Equilibrium, laws of,. 

, of moment of resistance and bending moment, 
Equivalent concentric load value, - 

See also Tables, Part IT. 
tabular loads, notes and formula*, - 

Equivalents, British and metric,. 

Establishments of the Company,. 

Examples. See Applications. 

Experiments on wind pressure, notes on, - 
Explanations of tables, Part I., * .... 

, Part II.,. 

.Part 111., ..... 

, Part IV. 

Extreme fibres, definition of, 

, distances from neutral axes to, TI. 151-' 



PAon 

IV. 

241 

I. 

117 

IV. 

245 

n. 

195 


7 

I. 3 


- II. 203-204 


I. 16, 18, 70, 72, 80-98 
I. 16, 18, 70, 72, 80-98 

7 

16, 18, 70, 72, 80-98, 112 


IV. 243 245 
I. 109 
II. 207 

IV. 253-256 
IV. 372-387 
4 


III. 225 

- 1. 108-117 

- U. 192-210 

III , 220-224 

IV. 364-368 

IV. 242 

II. 151-153,161 179,185-187; 

V. 392-402 


Factor of safety and working stress, notes on, - 
ti (i i. , table, - 

for angles, footnote on, - 

n beams, note on,. 

See also Tables, Part I. 
in Stanchion Formula*, - 

Feet and inches to millimetres,. 

to metres, - . 

Fibres, extreme, definition of, - - 

Fishplates, standard, for joists, - - 

Fittings, galvanised corrugated sheet, sizes ami weights of, 
Flange plates, curtailment of, graphic meth<xf, - 
standard mean thicknesses of, 
width, ratio of to span, - ... 


IV. 263 
IV. 253 
1. 80-91 
I. Ill 

II. 202-203 
IV. 376-377 
IV. 384 
IV. 242 
V. 403-416 
JV. 316 
IV. 276-277 
V, 392-395 
L 111 
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PA8X 

Flats, rolled edge steel, areas of,.- • IV. 320 

, stock, lengths of in, - 6 

, H , weights of in, - ■ * , - - IV. 321-323 

Flexure, definition of,.IV. 241 

Floor loads,.IV. 249 

Foot, cubic, weight of steel per. 7 

, decimals of, for each ^th of an inch, .... IV. 370-371 

, lineal, weights of sections per. See Tables, Parts L and II. 

Force, external, definition of,.IV. 240 

, moment of, definition of,.IV. 242 

, positive and negative, definition of, - • IV. 242 

, shearing, definition of,.. - IV. 243 

Formulae— 

batten plates for compound stanchions, - II. 136-139,154-155, 180-181 

bearing plates for girders,.IV. 278 

bending moment,.IV. 257-264 

centre of application of eccentric load, .... IV. 280-281 

deflection, coefficients..I. 116-117 

, notes and applications, ... IV. 265-271 

See also footnotes. Tables, Fart 1. 

eccentricity coefficients,.- II. 207 

See also footnotes, Tables, Part IL 

eccentric loading, general,.IV. 282-283 

equivalent tabular load,.IV. 253-256 

flexure, general, - IV. 302 

•i , it , reference to,.IV. 303 

joists in concrete,.I. 107 

lattice bars,.IV. 284-288 

it H and batten plates, - • - IL 136-139, 154-155, 180*181 

modulus of section,. IV. 264 

moment of inertia,.IV. 299-306 

it •• resistance,.IV. 257-264 

Mon crieff Stanchion,.II. 197-204 

slab caps,.IV. 284 

Stanchion, Moncrieff..IL 197-204 

steel grillage foundations,.IV. 289-293 

web buckling,. -.IV. 271*274 

Foundations— * 

loads on, method of calculating,.IV. 288 

notes on, -.IV. 288-293 , 

safe pressures on,.IV. 289 

steel grillage, design of,.IV. 289-293 

Fractions of an inch expressed in decimals, - IV. 369 

to millimetres,.IV. 378-379 

Framing, side, angles and tees as, footnotes on, * - - * I. 80-99 

Functions, trigonometrical, -.IV. 330-831 ■ 
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Galvanised corrugated sheeting, weight of, 

•i sheets, sizes and weights of, • 
fittings, sizes?and weights of, - 
Gas tubing, sizes and weights of,. 

Girders— 

areas of, note on,. 

box plate, tables of,. 

composition of, notes on,. 

compound, arranged in order of strength, application of, 
it , ii it it ii ii , tables of, * 
ti , double channel type, note on, - 

ii , it ii n , tables of, - 

n , n joist n , tables of, * 

« , economical considerations, - * I. 109 

n , range included in tables, notes on, - 

n , rivet diameter and pitch. Ste. Tables, 
n , rivet pitch, applications of tables of, 
ii ii , notes on, 

n i I* ii , tables of, .... 
n , single joist type, tables of, 
n , n H n , unsymmetrical, dimensions o 
n i ii ii n , h , note on, 

it , ii ii ii , ii , tables of, 

ii , triple joist type, tables of, 
curtailment of tiange plates, graphic method, 
flange thicknesses of, note on, - 

italics of tables, explanation of,. 

it ti ii , notes on, - 
loads on I foot span, application of, - 
moment of resistance of, notes on, .... 

plate, note on,. 

n , rivet pitch, footnotes on,. 

n , tables of,. 

properties of, notes on,. 

stiffeners and web buckling, notes and fonnulse, 1. 115-11 

weights jper foot, note on,. 

zig-zag lines on tables, explanations of. 

Glass roofing, weight of, - - - - - 

Grillage foundations, lotes, formulie and applications, 

Gutters and down pipes, diagram for proportioning, * 

, notes on,. 

Gyration, radius of. See Radius of gyration. 


5-116 


PACK 

- Ill, 224 

* IV. 316 

- IV. 316 

- IV. 312 

I. 112 

- I. 78-79 

I, 112 

- J. 109-110 

I. 00-67 
I. 110 
I. 74-75 
I. 30-39 
IV. 246-248 
9; 1. 198 

20-48, 68, 74 
50, 53, 56, G9 
I. 108 
T. 50-59 

- I. 20-29 

V. 402 
I. 110 
I. 68-69 
L 40-49 
IV. 276-277 
I. 112 
I. 108 
IV. 275 

- I. 114-115 

I. 109 
I. 110 

- I. 76, 78 

- I. 76-77 

- I. 113-114 
IV. 271-275 

L 112 

- L 115-118 

- HI. 224 
IV. 289-293 

- III. 231 

- IIL 230 


Heights, limiting, for stanchions, note on, 
Hook-bolts, galvanised, weight of, - 
Hooke’s Law,. 


H. 196 
IV. 316 
IV, 241 
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Holes, flange thicknesses at, note on, ... 

, standard spacing of,. 




PAOK 

I. 112 

- 

- 

* 

- V. 892-401 

Hurst, on gutters and downpipes, .... 

f 



- III. 230 

I 

Inch, deoimal equivalents of fractions of, • 




- IV. 369 

IncheB, and fractions of, to millimetres, 

• 

- 


IV. 378 379 

Inclination of lattice bars to horizontal, 

* 


II. 

137,139, 155 

1 Inertia— I 

ellipse of, definition of,. 

• 

* 


- IV. 245 

moment of, bridge rails,. 

. 

* 


- IV. 328 

1 it ii, British and metric conversion factors for, 



- IV. 375 

I ii ii , compound girders, notes on, - 

- 



- I. 113-114 

I ii ii , compound sections, method of calculation, 



IV. 304-306 

ii it, definition of,. 

- 



IV. 245-246 

it <•, notes, formulas and applications, 

ii ii, plates at various distances apart, 

- 



IV. 298*306 

- 



• IV. 325 

ii it, rectangles,. 

• 



IV. 326-327 

ii ii , relative axes, notes on, • 

• 



- I. 113-114 

I See also Tables, Part I. 1 

net moment of, channels,. 

- 

. 


. IV. 325 

»i h ii , joists, ..... 

- 

- 


. IV. 325 

Intentional eccentricity, note cn. 

- 

• 


II. 205 

1 See also Eccentnoity. 1 

I Italics, in tables, explanations of, - I. 108 ; 


11. 

196 

; IV. 367 1 

See also footnotes, Parts 1. and II. 

J 

Joist compound girders, tables of, 

« 



- I. 20-69 

stanchions, » n, 

- 

¥ 


11. 126-149 

8ee also Qirders and Stanohions. 

joists— 

beams, notes on, as, . 



I. 

111,113114 

ii , tables of , as, . 




• L 16-19 

n » in concrete, notes and formulas, 
n , h «i , tables of, as, ... 




- I. 107,110 




- I. 100-106 

dimensions of, . 




- V. 392-393 

net moment of inertia of, . 




- IV. 225 

spacing of holes in flanges of, 




- V. 392-393 

stanchions, notes on, as, 




II. 195,206 

ii , tables of, as, - 




XI. 122-125 

stock, lengths of in, . 




6 

ii , sections of in, . 




- X. 16-19 

> zig-zag lines of tables, explanations of, 

I. 

115-116; XL 204 | 
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Ketehum on gutters and downpipes, - 

Kilogrammes to pounds,. 

per metre te pounds per foot, 
per square metre to pounds per square foot. 
King rod trusses, note on,. 


page 

III. 230 

IV. 387 
IV. 387 
IV. 387 
ID. 223 


Lateral support of beams, notes on, - - - - I. 111. 

Lattice bars and batten plates, - • - II. 136-130, 154 

, various formulae for, .... 

Lairs of equilibrium,. 

for strength of beams,. 

Lead covering for roofs,. 

Length coefficients for roof member 

Lengths in stock, range of,. 

, margins for cutting to, .... 

Lewis bolts, sizes of,. 

Linear measure, British, - 

, metric,. 

lasts, stock,. 

Load, total dead, on roof trusses, - - - - 

Loading, eooentrio, general formula, - 

, location of centre of application of, 

Loads— 

breaking, note on,. 

•i , on angles and tees as beams, tables of, 
concentric, definition of, - 

dead, * - - . 

distributed, definition of,. 

eooentrio, notes on,. 

equivalent tabular, notes on, 

live,. 

maximum on girders, notes on, - 

fi it beams and girdera, notes on, ■ 

notes on, . 

on beams and girders. See Tables, Part I. 

ii floors and roofs,. 

it foundations, - . 

ii one foot span, application, - 
h n ii ii , notes on, ■ 
it stanchions. See Tables, Part II. 
overhead travelling crane, - 

safe approximate, on stanchions by alignment chart, 
n concentric. See Tables, Part II. 
n distributed. See Tables, Part I. 
n on joists in concrete, tables of, - 
tabulated, basis conditions of, - 
tabular, degree of approximation of, - 


IV; 266-267 
165 , 181, 192-193 
IV. 284-288 
IV. 243-246 
IV. 244-246 
III. 224 
III. 221-222 
6 


- III. 222 
TV. 282-283 
IV. 280-282 

I. Ill 
I. 80-99 
II. 196 
IV. 248-252 
I. 110 

- II. 204-210 
IV. 263-266 
IV. 248-252 
IV. 276-276 

I. 116 
IV. 248-262 

IV. 249-260 

- IV. 288 

- 1. 114-116 

- I. 114-116 

IV. 293-298 

- II. 200-201 


I. 100-106 
IV. 239 
10 
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PAGE 

Location of central axis, compound sections, .... IV. 304-305 

centre of application of eccentrio loading, - * IV. 280-282 

point of maximum bending moment, .... IV. 244 

aero point of shear,.« - - IV. 244 

Logarithms of numbers, tables of,.IV. 332-333 

, explanations of, - - - IV. 364-366 

M 

Margin, rolling,. 7 

Margins for cutting to specified lengths,. 8 

Masonry, safe pressures on, ..... ... IV. 289 

, weights of, -.IV. 251 

Material, definition of,.4 * IV. 239 

Materials, miscellaneous, weights of,.IV. 251-252 

, roofing, weights of,.III. 224 

Mathematical tables, notes on,.IV. 364-368 

Measures, British,.IV. 372,374 

, metric,.IV. 373,375 

Mensuration, -.IV. 330 

Merriman’s formula for weight of roof truss,.III. 222 

Method of selection. See Selection, method of. 

Metres to feet,.IV. 885 

Metric and British equivalents,.IV. 372-387 

system, abbreviations for,.IV. 373 

ii , prefixes in, meaning of,.IV. 375 

weights and measures,.IV. 373, 375 

Millimetres to inches,.IV. 380 383 

Miscellaneous materials, weights of,.IV. 251-252 

Modulus of Elasticity,.I. 117 

it n , definition of, • IV. 241 

of section, British and metric equivalents, - - - IV. 375 

ii ii , definition of,.IV. 246 

ti n , maximum. See Tables, Tart I. 

ii n , notes and formulae,.IV. 264 

n ii , relative axes, notes on,.L 114 

Moment of a force, definition of,.IV. 242 

of inertia, definition of,.IV. 245-246 


ii ii , See Inertia. 

See also Tables, Part I. 

of resistance, definition of,.IV. 245 

ii it* , notes and formulae on, * - 1. 60-07; IV. 257-264 

See also Resistance. 


Monorieff Stanchion Formulae, notes on,.II. 197-204 

N 

National Physical Laboratory, wind experiments, .... III. 225 

Natural cosecants, ..IV, 342-343 

cosines, ......... IV. 338-339 
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Natural cotangents,.IV. 

secants,.IV. 

sines,.IV. 

tangents, - *.IV. 

Neutral axis, definition of,. 

See also Axes, neutral. 

Normal component of wind pressure,.HI. 

Notation, dimensions of seotions,.L 111; 

, notes on,. 

Notes, explanatory of the Tables of Part I..I. 

, n H ii n of Part IT, * IT. 

, M H H ii of Part ITT. - III. 

on use of Mathematical Tables of Part IV. - - - IV. 

Nuts and bolts, Whitworth standard, dimensions of, ... 

, weights of, - - IV. 


PAGE 

346-347 
344 345 
336-337 
340-341 
IV. 242 

226-227 
II. 193 
IV. 246 
108-117 
192-210 
220-224 
364-368 
IV. 312 
310-311 


o 

Ordered lengths, cutting margins for, ...... 8 

Overall dimensions. See Dimensions and Sizes. 


P 


Panel lengths, roof, calculation of,. 

Parallel joists, notes on,. 

Permanent set, definition of,. 

Photographs of Works, ......... V, 

Pillars. See Stanchions. 

Pitch of rivets. See Rivets. 

Plaster ceilings, note on,.I. 116; 

, weight of,. 

Plate girders, tables of,. 

See also Oirders. 

Plates, curtailment of flange, giaphic method, • - - - IV. 

t lengths of, in stock,. 

, tie, on stanchions. See Batten plates. 

, at various distances apait, moment of inertia of, * 

Ports, shipping,. - 

Position of oentre of gravity,.V. 

neutral axis,.V. 

Pounds to kilogrammes,. 

per foot to kilogrammes per metre,. 

ti square foot to kilogrammes per square metre, 

Prefixes used in metric svstem,. 

Pressure of wind, normal, on roofs,. 

Pressures on foundations and masonry, tables of safe, 

Principals, roof. See Roof and Roof trusses. 


III. 229 

IV. 275 
IV. ‘241 

433-436 


IV. 270 

III. 224 
I. 76-79 

276-277 

6 

IV. 325 

6 

392-402 
392-402 
IV. 386 
IV. 386 
IV. 386 
IV, 375 

III. 225 

IV. 289 
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Properties, definition of,.IV. 245 

, general formula,.IV. 299-303 

, notes on,.. IV, 239 

of compound sections, formula, - *- - IV. 304-306 

ii sections, as beams or girders. Set Tables, Part I, 

, ii ii , as stanchions. &ee Tables, Part II. 

it ii , notes on, - -10; I. 112-114$ II. 194-195 

Proportions of lattice bars and batten plates, - • II. 136-139, 154-155, 181 

Purlins, ancles and tees as, footnotes on,.1. 80-98 

, weight of, - .III. 222 


Quality of steel in stock, 


Radius of gyration, definition of,.IV. 246 

, relative axes, notes on,.II. 194 

See also Tables, Part II. 

Rafters, design of,.III. 223 

Rails, bridge, lengths of in stock,. 6 

, properties of,.IV. 328 

Ratio of deflection to span,.IV. 267 

» ii m ii , note on, - -.I. 116 

See also footnotes, Tables, Part L 

of slendemesB, definition of,. II. 196 

Reactions, definition of,.TV. 240 

, example of calculation of,.IV. 282-263 

, formulae for,.IV. 258-263 

of roofs,.III. 220 

, rules for,.IV. 243 

Rectangles, moment of inertia of,.IV. 326-327 

Reeled pitch of rivets, diagrams of,.I. 50, 53, 66, 59 

See also Rivets. 

Reference marks of Engineering Standards Committee, I. 16-18, 70-72, 80-98 
See also Tables, Farts I. and II. 

Resistance, moment of,.I. 60 67 

, definition of,.IV. 245 

* , note on,. T - L 109 

, notes and formulae, .... IV. 257-264 

Rivet holes, deductions for,.I. 113-114 $ II. 195 

, it ii , in properties,.IV. 306 

, diameters of,.V. 392-401 

, flange thicknesses at,.I. 112 

, positions of,.V. 392-401 

Rivet pitch for compound girders, note on,.X, 108 


- IV. 245 

- T - I 109 

IV. 257-264 
113-114; H. 195 

- - IV. 306 

- V. 392-401 

1 112 

- V. 392-401 

1 108 


See also footnotes, Tables, Part 1. 
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pass 

Rivet pitch lor compound stanchions, note on, 

a 

a a 

II. 194 

, notes on, .... 

a 

a a 

IV. 276-276 

tables, 

» • 

• 

I. 50-69 

Rivet pitches, diagrams*of. 

■ • 

. I. 

50, 63, 56, 69 

spacing, notes on, - 

a at 

- 

- IV. 276 

Riveting, hand and machine, allowance for. 

a m 

• * 

- IV. 315 

I Rivets, diameters of for compound girders. See Tables, Part I. 


, H it ti ii stanchions. 

See Tables, Part II. 1 

, galvanised, weights of, - 

* • 


* IV. 316 

, shearing and bearing values of. 

m a 

* m 

- IV. 309 

, weights of,. 

■» m 

m m 

- IV. 314 

Rolled edge flats, lengths of in stock, 

•» m 

m m 

6 

Rolling margin,. 

a * 

m rn 

7 

Roof— 




coverings, approximate weights of, 

m m 

m «. 

- III. 224 

details,. 

« * 


- V. 430-432 

diagrams, explanations of, - 

m * 

» * 

III. 223 

loads, ....... 



- IV. 250 

members, details of, - 



- V. 430-432 

•i , stress and length coefficients, 



III. 220-221 

rafters, . 



- III. 223 

trusses, design of, 



III. 223 

ii , explanation of tables, * 

- 

* • 

III. 220-224 

ii , King rod, note on. 


a. ► 

1IL 223 

it , ridged, types of, - 



III. 214-219 

ti , total dead load on, 

m m 

m a 

- IIL 222 

ii , ii wind pressure on, - 

m m 


- IIL 222 

ii , weight off by Merriman, 



- III. 222 

Roofing screws, galvanised, weights of. 

• a 


- IV. 316 

Roots, Bquare, of numbers, 

• a 


IV. 350-353 

Round and square steel, areas and weights of. 

• a 


IV. 324 

Rounds, lengths of in stock. 

• 

— a 

6 

, solid steel, as stanchions, caps, notes and formulae, - 

TV. 284 

, it ii ,i n , diagrams of caps aud bases, 

II. 188, 190 

1 « it n it ir . notes on, 

- 

• m 

II 193, 195 

1 „ ,i ti .i , sizes of caps and bases in stock 

n. 189, 191 

, it it ti ii , tables of, 

a a 

a • 

II. 188-191 

s 




Safe loads. See Loads. 




stress. See Stress. 




Secants, natural, - * * - 

* a 

• • 

IV. 344-345 

Section, modulus of. See Modulus of section. 




Sections — 




, compound, properties of, • 

a • 

a a 

IV, 304-806 

diagrams of. See Tables, Parte L and IL 




minimum, used in roof design, - 

m m 

- • 

• XII. 229 
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Sections —(continued 


notation of,.- . • 

selection of, notes on, - 

standard, dimensions of,.. 

See also Tables, Parts I. and 11. 
units of dimensions of, ...... 

Selection of compound girders, method of, 

sections, notes on,. 

Separators, oast iron, notes on,. 

sizes and weights of. 

Set, permanent, definition of,. 

Shear, formulae,......... 

, location of zero point,. 

Shearing force, vertical, definition of, 

value of rivets and bolts,. 

Sheets, galvanised corrugated, fittings for, sizes and weights of, 

, sizes and weights of, • 

Shipping ports, - . 

Sines, natural,. 

Sizes of slabs in stock,. 

overall, units of,. 

See. also Tables, Parts I. and II. 

Sketches. See Diagrams. 

Slabs, sizes of, in stock, -. 

Slates, roofing, weights of, ...... 

Slenderness, ratio of, definition of,. 

Solid steel rounds. See Rounds. 

Solution of triangles, - ...... 

Spacing of holes in flanges, ...... 

lattice bars and batten plates. See Lattice bars. 

rivets, notes on,. 

Spans, continuous, angles and tees over, footnote on, 

, effective, note on, -'. 

, wmTimnnij for deflection, note on, - 
See also Tables, Part I. 

f minimum, for various rivet pitches, tables of, 

, ii , n web buckling, note on, • 

, ii , notes on,. 

See also Tables, Part I. 

Specifications, British Standard, for structural steel, 

, gutters and downpipes, .... 

, lattice bars and batten plates, - U. 

Specified lengths, cutting to, margin for, - • 

Splices of stanchions, typical details of, perspective drawings, 
Square and round steel, areas and weights of, - 

centimetres to square inches, .... 
feet to square centimetres, - - . - . 


L 111. n. 193 
IV. 252 276 

• V. 392-401 

L 111. II. 193 
I. 60 67, 109 
IV. 252-276 

- IV. 275 

• IV. 317 

• IV. 241 

IV. 258 263 

IV. 244 

- IV. 243 

IV. 308-309 

- IV. 316 

- IV. 316 

6 

IV. 336 337 

- IL 189-191 
I. 111. II. 193 


II. 189,191 

III. 224 
IL 196 

IV. 331 
V. 892-401 

IV. 276 
L 80-99 
L 110111 
L 116 

L 50-59 
L 115 
IV. 275-276 


ID. 230 
139, 155, 181 
8 

V. 423-427 
TV, 324 
IV. 385 
IV. 384 
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Square inches to square centimetres,.IV. 384 

measure, British,.IV. 374 

.metric,.IV. 375 

metres to square feet,. - IV. 885 

roots of numbers, *.IV. 350-353 

Squares of numbers,.. IV. 348-349 

Stanchion, definition of,.IV. 242 

Stanchions— 

alignment charts for,.II. 200-201 

angle and tee in buildings, note on..II. 193 

angle, tables of,.II. 160-167 

areas of, note on,.II. 194 

arm of eccentricity, definition of,.II. 205 

batten plates on, proportions and spacing of, 

Tf 136-139, 154-155, 180-181, 192-193 
hraokets on, note on, ------- - IV. 283 

channel, tables of,.IL 150-163 

compound, composition of, notes on,.II. 193 

*i , donble angle types, tables of,.II. 168-183 

M , n channel types, tables of, - - - -II. 154-159 

it f H joist types, tables of, - - - II. 136-149 

it , rivet pitch, nofcoa on, II* 194 

it , spacing of component members, notes on, - - II. 195-196 

concentric and eccentric loading combined, note on, - - - IL 210 

concentric loading, definition of, - - - - * - II. 196 

condition of ends of, notes on, - * * - • -II. 197-204 

connections of beams to, perspective drawings, - - - - V. 423-428 

details of, typioal, perspective drawings,.V. 417-428 

eccentric loading on, notes on,' - - IL 204 210; IV. 280-284 

fiat ended, definition of,. * ^04 

Formal®, Monorieff, notes on, - • - II. 19<-204 

foundations for, calculation of loads on,.IV. 288 

italics of tables, explanations of,.II* 196 

joists, tables of,.£22125 

latticed, various formula for,. J V • **84-288 

latticing on, proportions and spacing of, II. 136 139,154-155,180-181,192-193 

limiting heights of,.~£* £9® 

ratio of slenderness of, notes on,. H. 19b 

safe loads on, tables of. Sec Part II. 

solid round steel, notes on,.II- l ** 3 > 284 

ii ii ii tables off * * - • ■ •* • * n* 

stresses, working unital, tables of and notes, - - - II. 193-20C 

tee, tables of, - - ;. T 4 84 '<£22 

variations of tabular conditions, notes on, - - * “ “ fL* 

weights per foot of, notes on, - -. 

zig-zag lines of tables, explanations of,. “ 21M 


IV. 384 
IV. 374 
IV. 375 
IV. 885 
IV. 350-353 

IV. 348-349 
IV. 242 

II. 200-201 
II. 193 
II. 160-167 
II. 194 
IL 205 


- IV. 283 

- IL 150-163 

II. 193 

- II. 168-183 

- II. 154-159 
II. 136-149 

II. 194 

- II. 195-196 
IL 210 
II. 196 

- II. 197-204 

- V. 423-428 

- V. 417-428 
201210; IV. 280-284 

II. 204 

- II. 197-204 

- IV. 288 
IL 196 

- II. 122-126 
IV. 284-288 

154-155,180-181,192-193 
II. 196 
II. 196 


IV. 284 
II. 388-191 
IL 198-200 
II. 184-187 
IV. 279 
II. 194 
IL 204 
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Standard angle connections for joists, perspective drawings, - 
dimensions of sections, - > - 

fishplates for joists, perspective drawings, 

rivet pitch, girders,.• - 

•i ii y stanchions, * 
sections, dimensions of, • 

spacing of holes,. 

thicknesses, - - - I. 17, 19, 71, 73; 

See also Thicknesses. 

Standards Engineering Committee. See Engineering. 

Static load, definition of,. 

Statics, fundamental definitions in,. 

Steel, structural, modulus of elasticity of, - 

, quality of in stock,. 

, standard specification for, .... 

, test elongation of, ----- * 

, ultimate strength of,. 

, weight of, basis,. 

Stiffeners, details of, perspective drawings, .... 

, notes on,.I. J15; 

Stock, lengths of seotions in,. 

, lists of,. 

, quality of steel in,. 

f range of sections in,. 

, seotions in, angles,. 

, h it, broad il&nge beams,. 

, ii n, channels,. 

, •• n , joists, ------- 

, it ii , tees, ........ 

, sizes of Blabs for solid round stanchion^, 

Strain, note on,. 

Strength of beams, laws for,. 

, girders arranged in descending order of, • 

, increases per oent. in, for joists in concrete, 

, ultimate, definition of,. 

, ultimate tensile, of steel in stock, .... 

Siren coefficients for roof members,.111. 

, , definition of,. 

, distribution of,. 

, extreme fibre, definition of,. 

, total in roof member,. 

, ultimate tensile, note on,. 

, unit, definition of,. 

, united, definition of,. 

Stresses in beams, note on, ....... 

, safe unital, for stanchions,. 

, m working, for beams. See footnotes, Tables, Part X 
, working ana factors of safety, table of, 


PACK 

403-416 

392-401 

403-416 

I. 108 

II. 194 
392-401 
392-401 
392-401 


* IV. 240 
IV. 240-246 

I. 117 
6-7 
7 
7 
7 
7 

V. 429 
IV. 274,276 

5- 6 
6 

6- 7 
5-6 

• I. 80-91 

11 

- I. 70-73 

- I. 17,19 

- I. 93-99 

II. 189, 191 

- IV. 240 

IV. 244-245 

- I. 60 67 

- I. 106-107 

IV. 240 
7 

214-219,220-221 

- IV. 240 

- IV, 242 

- IV. 240 
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Strut. See Stanchion. 





PAGE 

Support of beams, conditions of, 

m 

• 

m 

m 

I. Ill 

, lateral, notes on, - 

m- 

_ 

m 

m 

IT 266-267 

Surveying measure, ..... 

• 

T 

» 

a 


• 

IV. 372 

Tables. See Contents to each Part. 

See also particular headings of. 

Tangents, natural . 

• 

- 

• 

a 

IV. 340-341 

Tees — 1 

beams, notes on as, 





I 111, 113-114 

ti , tables of as, 





I. 92-99 

dimensions of, . 





* V. 400-401 

position of central axes in, - 





- V. 400-401 

purlins and sideframing, footnotes on as, 





L 92-99 

spacing of holes in. 





- V. 400-401 

stanchions, notes on as, 





II. 193-196,206 

ii , tables of as, 

- 




- II. 134-187 

stock, lengths of in, 





6 

•• , sections of in, - 

Tensile strength, ultimate, ... 





• L 92-99 





7 

Tests, . 


• 



8-7 

Thicknesses, batten plates, 


a 


11. 

137, 139, 166, 181 

, bearing plates, notes and formula, 




IV. 278 

, flange at met holes, note on, 

- 




I. 1U 

, lattioe bars, .... 

% 

- 


II. 

137, 139, 166, 181 

, slab caps, notes and formula,- 

- 

. 



- IV. 284 

, standard, angles, channels, joists and tees, 



- V. 392-401 

Triangles, solution of, .... 

- 

- 



- IV. 331 

Trigonometrical functions, - ■ - 

m 

a 



IV. 330-331 

Trusses. See Roof trusses. 

Tubing, gas, sizes and weights of, 


tt 

* 

- 

- IV. 312 

Types of roof trusses, .... 
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Value®, shearing and hearing, of bolts and rivets, 
Velocity of wind in relation to pressure, ■ 
Vertical shear, definition of, 
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IV. 308-309 
. in. 225 

IV. 243 


Walls, briok, beams supporting, notes on, 

, weights of,. 

Washers, galvanised, weights of, 

, ordinary, weights of, - 
, square bevelled, weights of, 

Web buckling, note on,. 

, notes, formula and examples, - 

, tables for,. 

Webs, centres of and distances between, notes on, 

, n n joist compound stanchions, 

, distances between ohannel compound stanchio 
, standard thicknesses of, - 

Weight of purlins,. 

roof truss, Merriman’s formula for, * 
steel as basis for calculations, - 

Weights— 

approximate, of roof coverings, ... 
and measures, British, .... 

ir n , metric, .... 

of angles, flanges added, .... 

it bridge rails, ...... 

n flat rolled steel, ..... 


ti galvanised corrugated sheets, 
u M hook bolts, .... 

ii n rivets,. 

n n roofing screws, 

ti ti sheet fittings, 

ii * sheeting holts, 

ii n washers, .... 

it materials, -. 

n overhead travelling oranes, ... 

it rivets, cup headed,. 

ii square andjronnd steel, - 

ii ii bevelled washers, ... 

it tubing, gas,. 

ii Whitworth Standard bolts and nuts, 

per foot, allowances,. 

it m , rolling margin, .... 

See Tables, Parts I. an 
Whitworth Standard bolts and nuts, dimensions of, 

, weights of. 
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- IV. 316 

IV. 251-252 

- IV. 294 

- IV. 314 

• IV. 324 

- IV. 313 

• IV. 812 

IV. 310-311 

112; n. 194 

7 

- IV. 812 

IV. 310 311 
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, » , alignment, chart,.III. 227 
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, total on one truss,.III. 222 

Woifcing stress. See Stress. 

Works, photographs of,.V. 433-436 
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Young’s modulus, definition of, - * IV. 241 

i for steel,.* IV. 241 

See alto Modulus of Elasticity. 
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Zero point, shear, location of,.IV, 243-244 

Zig-zag lines, explanations of, 115-116; II. 204 
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STANCHIONS. 
Steel Joists. 

t 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


HEIGHTS IN FEET. 
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■:~V REOTATH, BROWK * OOi, LIMITED. 


STANCHIONS. 

Steel Joists. 

t 

Dimensions and Properties 


DxB J" 

inrvtmei 


■ 5 

V-As 


ffx—• —- i 


^2rHY 


18x7 


10x6 


Area 

in 

Huuula.nl ! Radii of i 

Thicknesses ; Gyration. 

i 1 

square 

inches. 

1 

i 

Web 

Viatic;? ! v T ^v 

I 1 

Alls 1 
X X 

i 

. 29*392 

■600 

| 1 

t u7<>; |*5i : 

9 50 J 

26-101 

•600 

1 nils ’ i *51 • 

7 93 ‘ 

22 066 

"5511 

02:S , i-45 

| 'lCJ 1 

18-227 

■550 

■S-17 1*22 1 

6-31 | 

17*346 


880. 1*27 1 

1 ; 

6 02 , 

1 

12*351 

*420 

*647 1 0*98 ' 

i 

5-89 1 

16*769 

*500 

-S73 i 1*29 1 

5-6-1 : 

! 

13-533 

-400 

■698 | 1*26 ; 

5-70 | 

1 

15-879 

■500 

•883 i 1 *33 i 

4-86 : 

12 946 

■400 

-717 ! 1*31 ! 

4‘93 ! 

9-408 

■350 

•550 1*02! 

4 S3 : 

20*582 

600 

•970 |*8G i 

1 

too : 

12*358 

'400 

-756 1*36 | 

IN . 

8-820 

•360 

*552 | 1 "Qo j 

1 

4-Otp ; 

j 

17 064 

•550 

*924 j 1*64 j 

| » 

3-67 | 

1 


U -t—i—> VJl 

_r_!_ 

Eccentricity Coefficients. 


2 .*>7 !i i- 1*67«>!1 fr 0-UlAs 

i I 

2*56 |l + 1*66rtvjl + 0*170* 

2 61 jl + 2*02^1+0*200* 


In each cbm tbs weight per loot gives i* the minimum Hist can be roll*!, and a rolling margin ol S} jot cent, over ] 
this raiut he allow*). See page 7 J 

Each weight per foot le lor tl»« shaft only. Weight of baao, *e,, to be added. j 

Least radii of gyration and relative eccentricity coefficient* are printed in prominent type. 

" We ib actual ecoontrlc load; K =srelative eccentricity coefficient; Wc = equivalent concentric valve; TtaViXa. 
in axial eeoentrioity coefficient* substitute actual value of “arm ol ecoenwidty “for Or and 0\ respectively. 


in axial eeoentriolty coefficients substitute actual value of “arm of ocoenwidty "for Or and Or respectively. 
^Fttf tnU sUplansttoe* of tables, eee notes commencing page 113 L, ^ 






REDPATH, BROWN,* 'CO. t LIMITED. 



STANCHIONS. 
Steel c Jolst8. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 


.Size, 
1) >: R 
inches 


6 + H 


3xlJ 


TfEIGHTS IN FEET. 


3 ! 4 J h i 6 


7 ' 8 \jO KtO 11 12 14 16 


ill, * i 

33-431 • 1 9 26 '6-24 -4i2*2 * I j 19 '917 *615 4 

: i I ! | I 

-«.&7-5ir.fi-aSi32 s;r>0 5 48 1|45 843-54i *l 38-834*1 29* 

ii 


j4f!'9:44 7i42-4|40-2 38 0 35 8 33 ’6 31 -3 29 1 
j I j I j 

i2K-6i26-(l ! 24-722-8 20-8 18 !U7 015 013 1 

i i I ! 

•25 -6128 9122 3:20-6 18'917 *3; 15 ’614‘012*3 


’41 -8 39 -s 37 -8 36 9 33 -9,31 '9 29 -9 27 ‘9 25 -9 24 -0I20 -0 

i ! I 

;32-7i30-s : 29-0;27 1 25-3I23-5I21 -619‘817‘916'1 


ill 

117-7116-Oil4-3112 G ! 10-9! 9*1 


~ * i 

! I 

-622-120-5'19 0!17-515- 


5 X 4Jj ;29*7 28-2:26-7 25 1 !23 602 1J20 5 ] 

i i i ! 

5x3 16-715213-812-3 10-9 9-4180, 

I ! 1 

4x3 14-413*211*910*7 9*4 8*21 7 0S 

j ! j 

3x3 il3*012*010-9 99 8*8j 7-8j 6*7i 


4*3 3*3i 


The above safe loads are tabulated for ratios of slenderness up to, bat not exceeding 180. "* 

Safe loads are iu accordance with the winking .stresses prescribed by the London County 
Council (General Powers) Act, 1909, for stanchions of mild steel having “ both ends fixed." 

/j/* 

For other conditions and formulae, see notes commencing page 192 L. 

For explanations of properties, Ac., see Part IF. - 


l$43i . 






REDPATfl, BRO.WN & CO., LIMITED. 


STANCHIONS. 

*L - 

"\ ' f] 

1 

1 

Steel Joists. 

v „ l _i_ J 


1 a ! \ 


Dimensions and Properties. 

u -i- - U 

x' 

1 

1 


Standard Radii of 

Weight Area Thicknesses. Gyiation. 

per in _ 

: foot square i ; 

’ in * lbB - incLes - Web jFlange. Jxis . Axi« 


9 x 4 21 6 178 300 j 460 | 0*82 ; 3 62 

8 x 6 35 UV293 1 '44ft j 507 ! 1*32 3*28 

I i i 

8x5 28 

8x4 18 

7x4 16 

6x5 25 


Eccentricity Coefficients. 


Axis 


Web. j Flange. 

I 


2- 


Axis 
X -X 



6 x 44 20 

6x3 12 

5 x 44 IS 
5x3 11 

4x3 9 

t 

3x3 8 

3x1 


In each case the weight per foot, given is the minimum that can he rolled, and a rolling 
margin of 24 per cent. ov>r this must be alloweu. See page 7. 

Each weight per foot is foi the Mutt only. Weight of base, Ac., to be added. 

- Least radii of gyration ami i dative eccentricity coefficients arc printed in prominent type. 

We=actual eccentric load; K= relative eccentricity coefficient; Wc=equivalent concentric 
ralue; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of "anu of eccentricity ” for Ch 
and a* respectively. 

. For full explanations of tables, see notes commencing page 192 L. 
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REDPATH, BROWN "* CO., LI MI TR E? 


•> 0—‘"4 


COMPOUND stanchions. 

Safe Concentric* Loads, in Tons* 
Ends Fixed. 


Reference 

Mark. 


27 S K 
- 270 K 
274 K 
•273 K 
272 K 
271 K 


Size, 
1> x B 
inches. 


HEIGHTS IN FEET. 


27 x J4 
2t>A x ii 
20 ‘ x „ 
25 # / i- 


10 ! 11 12 IS j 14 18 18 1 20 24 2& 32 3B 


','108 391 
•357 |301 
,310 1310 
1205 1289 
274 1269 
;253 1248 


1384 378 
344 338 
304 299 
281 278 
263 258 
243 238 


371 358 
332 320 
293 281 
273 262 
1253 242 

1232 i222 


258 K 

23 x 14 

381 

375 

256 K 

22i x „ 

340 334 

254 K 

22 x i, 

|299 291 

253 K 

i 21# x „ 

1279 274 

252 If 1 

! 21A x ii 

258 

253 

251 K 

21 £ x ii 

237 

232 

t 

238 K - 

21 x 12 

316 

310 

236 K 

2< x ii 

282 

276 

234 K 

20 x n 

248 

243 

233 K 

19# x ii 

230 

225 

232 K 

ii 

213 

20S 

231 K 

19^ x n 

K 

191 


362 356 344 
323 317 300 
283 278 268 
263 258 248 
243 239 229 
223 218 209 


345 332 
308 295 
270 259 
251 240 
232 221 
212 202 


332 319 
295 283 
257 *247 
238 228 
219 210 
200 191 


305 279 
271 246 
236 213 
218 196 
200 179 
181 161 


252 226; 
222 197 
190 168 
174 152 
157 136 
140 120 


294 270 
260 238 
226 205 
208 188 
190 171 
172 153 


245 220 
215 192 
184 163 
168 148 
152 132 
135 116 


298 292 
205 260 
232 227 
216 211 
199 194 
182 177 


280 268 256 231 207 183 159 
249 237 226 204 181 159 137 
217 207 196 176 155 135 
201 191 181 162 142 122, 

185 175 166 147 128 110 
168 159 150 |133 115 97-0 


Rivets 2-in. diam. al 6-in. pitch. 


- The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

- Safe loads are in accordance with the working stresses prescribed by the London County 
potincil (General Powers) Act, 190D, for stanchions of mild steel having “ both ends fixed.” 

For other conditions and formulae,- see notes commencing page 192 L. 

• For explanations of properties, Ac., see Fart IV. ' ., ’ 
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COMPOUND STANCHIONS. 

Composition ^pd Properties. 


% < 2 *-•} 
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In each case the weight per foot given is the minimum that can be rolled, and a rolling / 
margin of per cent. o w or this most be allowed. See page 7. > 

Each weight per foot is for the riveted shaft only. Weight of base, Ac,, to be added. 

, Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We*s actual eccentric load ; —relative eccentricity coefficient ; \Vc--«<(uivaleii‘, concentric* 
yaloe; Wc=WexK. ’■ 

fa axial eccentricity coefficients substitute actual value of “arm of eccentricity” for <»» r 

.1 ■ dPor'^S^rplamitions of tables, see notes commencing page 192 L. 

r* i* . J» ‘.3 
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BED PATH, BBOWN A 00., LIMITED. 


rwf 



COMPOUND STANCHIONS. 

Safe Concentric 'Loads, m Tons. 

Ends Fixed. 


HKIGHfS IN FEET 


itt feteme 

Matk 

i ■vu.e 

I> x h 
inches 






# 










It) 

ll 

12 

13 

14 

.6 

18 1 

20 | 

21 

28 

32 

36 

218 

X 

1*1 v ti 

2% 

290 

285 

270 

274 

203 

251 

240' 

218 

395 

173 

151 

21b 

lv 

IS} > 

2(2 

277 

2)2 

217 

241 

211 

221 

211 

190 

170 

1 )0 

129 

Jli 

X 

IS K , 

228 

221 

21S 

2)1 

209 

200 

190 

1S1 

103 

144 

120 

107 

213 

i 

1" r 

210 

200 

202 

197 

MX 

184 

175 

166 

149 

HI 

113 


212 

i\ 

17} x 

1<X 

189 

ls> 

180 

176 ilos 

159 

151 

131 

117 

101 


2H 

X 

n 

17(> 

172 

lus 

104 

160 

1"2 

144 

136 

120 

104 

881 


2U1 

X 

X >n 

158 

] A 

150 

140 

143 

115 

1‘27 

120 

104 

89 7 



IMS 

X 

is 12 

2(2 

2S0 

281 

275 

27O 

25 > 

>18 

217 

215 

194 

172 

150 


K 

i7} 

25s 

2.i > 

248 

243 

2*X 

22s 

21S 

20S 

1SS 

16% 

149 

129 

t >1 

K 

17 , 

22 i 

21 » 

214 

210 

205 

J96 

JSS 

179 

161 

113 

12u 

107 

MX 

V 

In? 

206 

202 

M S 

MX 

i s 9 

181 

172 

161 

117 

130 

113 

96 C 

Ml * 

X 

1 t 

ls*> 

IS) 

181 

177 

173 

lli> 

157 

119 

1 32 

116 

100 


MU 

lv 

• 

172 

16S 

161 

160 

1% 

149 

111 

1 X 

i is 

103 

87 8 


Min 

X 

lit 

154 

150 

147 

141 

(39 

112 

125 

1 IS 

MX 

S9 0 

74 4 


r<h 

K 

17 12 

'2s9 

2X4 

278 

27 4 

267 

257 

240 

235 

214 

192 

171 

149 

17*) 

X 

lb} 

257 

2.M) 

245 

210 

2 r > 

226 

>16 

206 

187 

167 

148 

128 

m 

K 

in 

221 

216 

212 

207 

201 

194 

185 

177 

159 

142 

124 

106 

17 » 

lv 

j 

i 

2*13 

MX 

MX 

191 

is? 

178 

170 

102 

145 

12S 

112 

95 i 

172 

K 

ISO 

1S2 

178 

174 

170 

1()2 

155 

147 

131 

115 

100 


171 

K 


169 

105 

1G1 

158 

154 

116 

139 

132 

117 

102 

87 2 


170 

K 

X> X o 

151 

148 

144 

141 

137 

130 

123 

116 

102 

88 1 

73 9 




• 



Rivets 3 in 

diam at 

6 in 

pitch 




The above safe loads are tabulated for ratios of alenderneas up to, but not exceeding 100. 

Safe loads are in auoidance with the winking stresses prescribed by the London County 
Codmil (freueral Powsm) Act, 1900, for stanchions of mild steel having “ both ends fixed " 

For other conditions end formula 1 , we notes commencing page 11*2 L. 

Ft r eznlauations of properties, Ac.su l J art IV, 

- —. ■■ . ^ 
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COMPOUND STANCHIONS. 

* 

c 

Safe Concentric Loads, in Tons. . y 
Ends Fixed. 


Reference 

Mark. 


158 K 
15G K 
154 K 
153 K 
152 K 
151 K 
160 K 

138 K 
136 K 
134 K 
133 K 
132 K. 
131 K 
130 K 

118 K 
116 K 
114 K 
113 K 
112 K 
111 K 
110 K 


Size, 

T) x B 
inches. 


17 x 12 

16^ X 

16 x I. 
15f x „ 
15£ x >i 
151 x » 
15 x .. 

15 x 12 
14* x .. 

14 x ,i 
13| x „ 
13^ x ii 
13ix 

13 x „ 

15 > 12 
14J; X it 

14 x .. 
13$ X M . 

13£x „ 
13|x „ 
13 x ii 


HEIGHTS IN FEET. 


10 ; li ! 12 13 S 14 



120 24 28 32 I 36 


1-272 267 |263 !258 
i-238 234 1230 225 
204 200 ,1% 103 
187 183 J1S0 176 
170 167 |163 100 
153 150-146 143 
135 132 1129 !2G 


1204 200 
1187 183 
1170 167 
153 150 


1284 279 
|250 246 
121G 212 
190 195 
182 178 
165 161 
147 144 


274 209 
241 236 
208 204 
191 187 
174 171 
157 154 
140 137 


269 

-265 

235 

231 

201 

198 

184 

181 

167 

164 

150 

147 

133 

130 


253 1243 233 
221 212 203 
189 181 173 
172 165 158 
156 149 142 
140 133 127 
123 117 111 

264 253 243 
231 222 213 
199 191 182 
183 175/167 
167 159 152 
150 H3 136 
134 127 120 

250 241 231 
218 210 201 
186 178 171 
170 163 156 
154 147 140 
138 131 125 
121 115 110 


223 |204 184 164 145 
194 177 159 141 124 
165 149 134 118 102 
150 136 121 106 91*9 
136 122 108 94-780-9 
121 108 95-382-4 
105 93-8 81-7 697 


232 211 
203 184 
174 157 
159 143 
144 129 
129 115 
113 100 


190 169 149 
165 146 127.: 
140 123 106' 
127 111 95*1 
114 99*0 
100 86-5 
87-073-5 


221 202 183 163 144, 
192 175 158 140 123: 
163 148 133 117 1021 
149 134 120 106 91*$ 
134 120 107 94*180$ 
119 106 94-381-9 
104 92-681 069-4 


Rivets J-in. diam. at 6-tn. pitch. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding W, 
Safe loads are in accordance with the working stresses prescribed by the London County 
Council (General Powers) Act, 1900, for stanchions of mild steel having " both ends 8x4d." , 

1 „ i*' 3 

For other conditions aqd formulae, see notes conunencingpage 198 L. 

."’i, Pot explanations of properties, Ac., see Part IV. > '7 
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AKP^ATH, BROWN A <3'0., LIMITED. 


COMPOUND 8TANCHIONS 

Composition ami Properties. 


Composed of 


Weight 

Area 

per 

in 

foot 
in lbs. 

square 

inches 

171 

! 

49f» ; 

150} 

43 5 i 

130 

37-5 - 

120 

34 5 ! 

109} 

31 *f. ' 

99} 

*2S '5 

89} 

25-5 

179 

51*8 

158} 

45*8 

138 

39*8 

128 

36 *8 

117} 

33 8 

107} 

30*8 

97} 

27*8 ^ 

169 

48*9 

148} 

42*9 

128 

36*9 

118 

33*9 

107} 

30*9 

97} 

27*9 

87} 

24*9 


Radii of 
Gyration. 


Eccentricity Coefficients. 


. |n each case the weight per foot given is the minimum that can be rolled, and a rolling ( 
1 .xpaxgtn of 2} per cent, over this must be allowed. See page 7. j 

V, «knb weight per foot is for the riveted shaft only, weight of base, Ac., to be added. 


> l Least m _ _ 

We=*actiM& eccentric load; K=relative eccentricity coefficient;" We=equivalent concentric^ 

. value; Wc»W«xK. 

■" ~ |w ecpentrldty coefficients substitute actual value of “arm of eccentricity“ fee a»V 

iff^’Pw^ifi^splaiations of tobies, see notes commencing page 10SL. ■-> 


of gyration and relative eccentricity coefficients are printed in prominent type. 


































REDPATH, BROWN * 00., LIMITED- 



COMPOUND STANCHIONS. 

Safe Concentric 1 Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 



99 K 

92 K 
90 K 
88 K 
86 K 
84 K 
83 K 
82 K 
81 K 
80 K 

68 K 
66 K 
64 K 
63 K 
62 K 
61 K 
60 K 

69 K 


SIm, 
D x B 
inches. 


134 x JO 
13J x ii 

13 x „ 
12 f x „ 

14 x 14 
13£x „ 

13 x m 
12 £ x 12 

12 x ii 
IJfx 

114 x ti 

14 x „ 

11 X „ 

13 x 12 
12 £ x 

12 x „ 
lljx i, 

14 x 
14 x 
11 x 10 
lOf x * 


HEIGHTS IN FEET. 



28 32 


1 ' i 

127 124 1,121 118|llf> 108,102 96*383*871 *3 
113 1101107 104 1102 96*2190 *6 84*7 73*261 6 
99 *6 96-9 94 -2;91 -688 -9 83 0'78*3-72*9 62-3lsi *7 
85 *3|82*9,80*4 77 *9;76 -5|70 f>65 *7160*8 60*91 


433 '427 |421 414 408 395 382 369 344 318 293 

393 387 ;3Sl 375 309 357 i34G 334 310 287 263 

352 347 342 336 331 320 >309 ,*98 277 265 234 

276 271 1266 261 250 245 1235 224 204 183 162 

242 237 1233 228 223 214 '205 195 176 157 139 

225 221 i216 212 i‘2o7 198 |l89 180 162 145 127 

208 1204 |199 195 jl9l 182 174 165 149 132 115 

191 i 187 ;183 |I79 '175 167 159 151 134 118 102 

173 1170-166 162 <158 151 143 135 120 105 90*2 


267 262 |257 252 248 1238 |229 219 200 181 1G2 

233 228 224 220 216 i207 199 190 173 157 140 

199 195 191 1S7 184 176 169 161 146 131 116 

181 178 174 171 168 161 154 147 133 119 105 

164 161 158 155 151 145 138 132 119 106 93*4 

147 144 141 138 135 1129 123 117 105 93*481*3 

114 111 108 1105 102 i96 0 89*983 7 71 *459 1 
100 97 4 94 691 -7|88-8;83*1 77*871*660*1 

ftireta J-in, At 6-In. pitch. 


The above safe loads arc tabulated for ratios of slenderness up to, but not exceeding IdQ. 

Safe loads are in accordance with the working stresses prescribed bj the London County . 
Council (General Powers) Act, 1900, for stanchions of mild steel haring “ boih ends fixed.’' ~ - 
For other conditions and formulas, see notes commencing page 192 L> ( -Mj 

For explanations of properties, Ac., see Part I V, 
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KSDPATH, BROWN A 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Properties. 


1 JTt 


! 1,1 


Composed of 


OdA 

Steel 

Joist 


Plates, 
each 
flange 
[ to form. 


Weight [ Area 

in 

square 
inches. 


Radii of 
Gyration. 


Rccentrieity Coefficients. 




x 85* 

24-4 | 

77 

21 0 j 

084 

194 

00 

169 

204 

70-6 1 

‘2404 

00 6 i 

*2161 

62-6 1 

170 

50*6 i 

1551 

44*6 

145 

41*6 

135 

38*6 

125 

35*0 

1144 

32*6 

167 

48 *3 J 

1461 

42 3 

126 

36*3 

116 

33*3 

1054 

30-3 

95 J 

27*3 

784 

22*3 

70 

10*8 



In each ease the weight per foot given is the minimum that can be rolled, and a roll 


In each ease the weight per root given is tne minimum 
twin of H per cent over this must be allowed. See page 7. 

, Bach w eight per foot Is for the riveted shaft only. Weight of base, <S"c. t to be added. 
Least radii of gyration and relative eccentricity coefficient 




$ 


. Bach weight per root is ror the nveteo snail oniy. weigni oi oase, <vc., to ne auaea. 

Least radii or gyration and relative eccentricity coefficients are printed in prominent type. 
We^aotual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc»WexK. . ‘4 

In axial eccentricity coefficients substitute actual value of “arm of ecoentneity” for 

^^For^wS^planations of tables, see notes commencing page 1921*. ; 4 

{*•* . . , _ .___e_ _.. Mr 


WL 



























Tb* above ule loads are tabulated for ratio* of slmaderuesa up to, but Dot exceeding 160. 
Bale loads are In accordance with the working stresses prescribed by the louden Oouu|y 
"'"fl-for stanchion* of mild steel haring “both ends fired." 

ofhet conditions and formula, see notaa commencing page 182 L. 


Oounoil (Qsnsral 


othet conditions and formula, tee now commencing page 16 
*' < Th* sals load printed in Italics is far« height grsater than 4 QD. 
^-^■■IWHaHMW t i c aisof pnpperties, *c^sac fart T?. 

SSH&'tTZ \m . •/. . . . 
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COMPOUND STANCHIONS. 

•i 

vu 

T <i 

^ Composition aqfL Properties. 



Composed of 


One 

Steel 

Joist. 


Plates, 
each 
flange 
tu form. 


10x5 10x1 


9x7 


.1 x 

l°x 1 
» * A 


Weight 
por 
foot 
in lbs. 


12 x U 
x l -i 

.. X 1 

10.< i 
II x J 

« x i 

ii X J 


H x 6 I 10x1 


„ i 9 > § I 

It i M X \ | 


square 

inches. 



Radii of 
Gyration. 


Eccentricity Coefficients. 


Axis ! 

I 

i 

Axis 

Web. 

Flange. 

Axis 

Axis 

y-y i 

i 

X -X 

Y-Y 

X-X 

2-47 ! 

6 11 ! 

1-16 

2 38 1+O'820v 

1+0*230* 

2*43 ! 

r»02 

1*15 

2-37 

1 + O*850y 1 4- 0*23#x| 

2*38 | 

4-99 

1*16 

2'30 

1 + 0*890y 

1+0-2401 

2*06 ! 

4-SO 

1*19 

2 37 

1 + 1*060* 

1+0-240* 

t*99 : 

4-70 

1*21 

2 37 

1 + 1*140Y 

1 +0*250* 

1*SS ! 

4-uS 

1*23 

2-38 

1 -f 1 *270 v 

1+0*260* 

3*00 i 

4 81 

1*19 

2-5G 

1 + O*670y 

1+0 260* 

2*94 

4-00 

1*19 

2-53 

l+0*70«v 

1+0270* 

2*85 ! 

4-50 

1*20 

2-50 

14 O*740v 

1+0*270* 

i 2*35 1 

•pm 

1*25 

2-52 

1 4 O*9O0v 

1+0*280* 

! 2*31 ; 

4*28 

1*26 

251 

1+O*940v 

14 0*290* 

i 2*26 ; 

4-19 

1 *27 

2-50 

1 4 0*9Sff V 

1+0*290* 

; 2*19 

4 10 

1*29 

*2 49 

l + l*O50y 

1+0-30031 

2*47 i 

413 

1*18 

2-47 

1+O*820y 

1 +0-290* 

2*42 

4 05 

119 

2‘4.) 

1 ■+ 0*85<2y 

1+0-300* 

. 2*37 

3*97 

1*20 

2 43 

1 4 0*89 ay 

1+0-300* 

• 2*09 

3*85 

1*23 

2 44 

ll 4 1 *Q30v 

1+0-310* 

2*02 

3'70 

1*24 

2‘43 1 + 1*H0y 

1+J9-320X 

| 1*93 

3-66 

1*27 

2-43 

1 4 1 *21 0 y 

1 + 0330* 

2*50 

419 

1*14 

2*43 

!l+0*800v 

1 +0*290* 

2*46 

4*11 

1*15 

2 41 

il 4- O*830v 

1+0*20041 

2*41 

4 03 

1*15 

2-39 

jl + Q*860t 1+0-290* 

2*10 

3*9 i 

1*18 

2‘40 

il + l*O20v 1+0*300* 

2*03 

3'82 

1*19 

2-39 

1 + 1*1O0y 1 + 0*3101 

1*93 

3-72 

1*21 

2-38 

1 + I*2l0vl+O*820i| 

'-i 

-!—H 


* , XjfeaCb CMS tu* weight per foot gnen fa the minimum that an be rolled, anil * rolling margin of 2) per (Sent, tstmj 
* " fiiwit radii ofgyration end relative eccentricity coefficient* ere printed in prominent type. _ 

A. Wee* aetUal eccentric load: E *> relate* eccentricity coefficient; Wo m equivalent eoneeatrte value; Wc a WexE. . 

dooentriclty coefficient* anbetitut* actual value of-era* of eooeatridty “ tor Ot and O* r#»p*«tty*Iy. 4 
K gtfU explanation^ of tehle*. nee notea commencing page 1921* 

























RBDPATH, BEOWU A C6., MKI'FBl)'.' 


fr-HfJ 

fcrfi 


Reference 

Mark. 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 
Ends* Fixed. 


HEIGHTS IN PERT. 



The above e(« lo.de ere tabulated tor ratio* of (lenderuua up to, but not axoeediag 160. 

Bute load* ere la accordance with the working etreeees preecnbed by the Loudon County Connell (Stunl Iwrei) 
Act. 1909, for etenchione of mild eteel haring "both end* fixed 

For other OOddlUona and formal*, »ee notee commencing page 1911* 

For explanation* el propertlee, Ac., tee Part IV. , , 
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REb'PATH, BROWN '* CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Properties. 


■* , J 

0( " o 



Weight 
per 
foot 
in lbs. 


Area 

in 

square 

inches. 


d. 

Centres 

of 

Webs. 

Indies. 


ll&dii of 
Gyration. 


I Axis , Axis 

| ¥ -Y i X- X 


Keren tricity Coefficients. 


Web. ) Flange. 


Axis 
Y Y 


Axis 

X-X 


24 x 

74 ! 

200 j 

1 58-8 ! 

IS-5 

! 9*37 

j 9-50 

i 2'42 

20 x 

7 i | 

178 ; 

523 ; 

15-5 

i 7'90 

! 7-90 

2*48 

18 x 

7 ! 

150 i 

44-1 ; 

14*0 

! 7*15 

1 7 "2*2 

■ 2*50 

16 x 

ft 

, 124 ! 

Wi ; 

12-0 

i 6*12 

i 6-31 

2*51 

10 x 

6 

118 

34 7 

) l <i 

! 5*64 

! 0 U2 

2*53 

15 x 

5 

84 

! 24 7 

l 1 0 

1 5'59 

5 Sll 

2*47 

lix 

6a 

114 

1 32.-5 

11 0 

| 5(>5 

5'64 

•J-.ui 

14 x 

66 

92 

| 27 0 

11*0 

[ 5*64 

5 /U 

( 

2 52 


2-42 i 2*60 !l i 0*15rtvjl + 0*13#x 
2*48 ! - 57 il4 0*19<2v!l+(W6tfx 
2*50 1 2 50 >1 b 0-21//Y 1 f O lTflT: 
V 51 I 2-i)l il * 0*24f?vl + 0*200: 

y&& i v> ;i * o-27avU +o- 2 iflt 
2*47 | 'IV,•> 1 ! 0-26^/v|l+0-22«x 
^53 | 2*f4 jl i 0 i'7rtv| 1+0*220* 



2-5i |1 } 0*27Ov 1 +0- nrt/ *- 


Conventional Maximum Si'AriN.j am* Minima 1 m I’uin ortmns ok i ,attics Bars and 
BuriiN Plates KOR CONCENTRIC L*<vimm; ^A'n liu. ft ay inhering and 3 faintenanet of 
Wwy Asttuc .). 

! Width of Joist Flange. •*, ! . i r * 

Inches. < ’ i 1 i ® ! ° 


Width of Lattice Bar. 
Indies. 


Diameter of Rivet. 


Single Latticing - 

Maximum angle of inclination with horizontal - re* 

Minimum thickness — l/IOLii of a, the diagonal oc*in c-> of rivets. 

Maximum horizontal centre* of muiji, r in inches 

Double Latticing- ^ 

Maximum angle of inclination with horizontal - 4.'> degrees. ; 

Minimum thickness ® l/IWth of ft, the diagonal ceuires of rivets, ' 

Batten Plates— * 

Maximum centres ef end rivets of batten plates - h inches. 

Let I = height of stanchion in inches, and A ~ radiue of gyration of one joist. A 

__ _ l X A least. 'Sf 

l%en h «■ j » rtia f <aH g. 

Minimum thickness = l/00th of c, the horizontal centres of rivets. ; j£ 

Minimum width g — e, the horizontal centres of mots for end plates. ’' < 

„ 9 - K „ „ ,, intermediate plates. - !| 


• h 

In neb cm* the weight per foot given 1* the minimum that can be rolled, and a rolling margin of 1| pair cent ever 
thla must b« allowed. Bee peg# 1. 

Bach weight per Not la for the eheft only. Weight* el lattieee, baeae, *e„ to be added. 

least radii of gyration and relative seeentrieity euaffletent* are primed In prominent typ*. u 

West actual eoeentric load: K =relative «o*entrusty coefficient, Wc -= equivalent concentric value; Worn WaxX,. 
la axial eccentricity coefficient* eubetttnt* aetnal value of “arm of eceeatricity ” tor Or and a* rorpectlvely. > * ] 
for tan explanation* of tablae, tea no tea commencing page 192 U 


Sr«li 














I)—ff 

Hi 

Ho- 4 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 

SIms, 

1)xB 

inches. 

22 L ! 

12x15 

21 L 

i 12x15 

20 L 

12 x 14 

18 L 

10 x 13 

17 L 

10 x 12 

15 L 

9x1) 

14 L 

8x12 

13 L 

8 x 11 


HEIGHTS IN FKKT. 


10 .12 14 ! lfe 


*'(» 1 r > 
t ' * 


A 28 j 82 36 j 40 

[ I f 


X M ’ * \ a ' • f | / \Smm I V [ r * ^ '-'I I Til -T_- J. 1 * * mm j f v ' 

140 .137 133 l-J-ti <25 m 2! 117 '113 mo Ml'4\S9’5m-\ 
Mil ■;;<}! W. i.v.;s s!7!i-y74-! GS‘3|^?-/>|56'- 

7 | M»l87-‘,* , G;» s,«3 -s 01 7. '6.il 

ii4 im 107 ua'i iw-s':iG-i : yj ;?'*>«* 

iiH-GSS-f!s-»\"i!S2-4''*.r3'7« i;T*i-!‘70*0’. ?,'W'(kl'5\Af>- 


p^>r 



: 

s.c| B* 


te£T- : 


Single Latticing. 

Suitable for value, of c, not 
exceeding 16 inches. 


m r~"~ 

■: 1>V r 

y , J ■ 

r:Y‘V-: 

4*^ I t >0)1 


v4 


■ >■? 
m !/ i/ 


4'4 45* 

t. 


\ / / :: 

\ S A .i 

/4h 

tx W »> 


Dm ble Latticing 


* - mil'' 

<lb* 

Og 



Batten Plates. 


The Abate afe load* in tabulated for ratio* of slanderne** up to. but not exceeding 160. 

Safe load* are In accordance with the workingetratun prescribed b> the London County Connell (Genual Power*) 
Act, 1909, tar stanchion* of mild steel bating ” both end* fixed." 

Per other condition* and farmnl**, nee note* commencing page 192 L. 

Bate load* printed In Italia are for height* greater than *00. 
f« ttphedtaM of propertie*, Ac., mo Tart IV. 











REDBATH, BROWN <fc CO., LIMITED. 
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REDPATH, BROWN <k CO., LIMITED, 


COMPOUND STANCHIONS. ' I 

_, y i \j ii j 

Composition and Properties. v - *'? /ir rv 


v }r-- 
1 1 i \ 

(T\ i.| > 


Oompo-.-J of 
_ . VVeijO) 

Two Sol 

Steel 1 n tJ , „ , i in tb-, 

7 I 


1 j Ai<.. ' . 

* '>> \ i i 

i -i'jli H VVVn i ' 

! it i hi :• 

! 'i.’ni.i - 


If.iiMl O' 

< i vi i.i„i m 


A ' . , ■ X' J 

\ Y s \ 


l\ h Jt> CvMe leilta. 




2t. 

• 

i> i 

5.50 

t 

■ lMlX 1 

52 

6*C5 

} 

' 11 m 

n x 

1 f; 


■ 1 52 8 ! 

, 

: 6*63 

: il-ii) 

,, ;/ 

u. 

■MSj 

) ISO’S i 

, i 

; 6*60 

] u ii 

T< ^ 

si 

4074 

! ns-s; 

n 

! 6*57 

, Il’iO 

n X 

i i 

304 

1 K'G’S : 

t. 

j 6*53 

10 05 

20 ■ 

i\ 

3224 

i 03-S | 

]0 

j 5*43 

10 00 

(« X 

X' 

4 > 

3034 

i ss - t s . 

Ii 

i 5‘4i 

10 5r, 

f|.S 

1 

1 

j 

280 

' SI 3 

‘J 

; 4*87 

i 

lO-.Tfi 

,21 • 

2 ' 

508 

1 trt 3 

1J 

6*08 

1005 

t 

! < ’ 

i •■■i 

40“ * 

; t.80;; 


■ 6*65 

0 ,v’ 

} 

i 

f V 

4 ..’04 

■ 2 24 


t)*o;j 

0 j i'i 

120 

ii 1 

35 l J 

1 i 02 5 , 

1" 

5*50 

1' 5i 

i 

! " 

1 ; 

::is 

! 02-3 


<• J H ■* 

' D i/ 

M I-, 

1 " v 

i 

8i IU\ 

! 87 


■ to to 

’J 11.1 

! ii - 

i ; 

28, i i. 

; S'j; 


{■. i '■ 

, O 'ni 

S 03 

(IS \ 

a! 

n« 

258 ' 

; 74 x 

i 

i 'i’i-2 

i 

x ■*** _ 


18x7 |l« 


18,21 398* 

.. x 14! 

.. X l|: .107 

x 1 * 27 t >4 

IUx £ 249 
n x J 23f>4 

x ft *222 


* lid i 
107*1 , 

US i , 
89*1 * 

80 1 I 
72-1 ; 
(JS't i 
04 *1 ! 


;1 -t 0*27//vji t O liV/x 

1 •!■ 0’27/7>il 4 O-lOrtx 

I + 0*28/?v;J + 0*110 x 

;i-»0‘28flvil + 0-lJfl', 
+ 0*28/2: v 1 tU'11^ 
1+0*34*2*1+Oil//* 
jl + 0*3k*T 1 +012/7X 

II 0*38/7* 1 r 0‘i2/2v 

:1 hO-27tf»Jl i o*l2/7> 
i i 0*27/2*1 ! trl'Jffy 

•I t 0*27/2* J -< i'-i-v;. 
1 i 0*33 ilv 1 
1 0*34/?* 1 : O'KV/v 
1 1 0*34 ay i r o-i;w* 
1 r 0*34/7 v 1 -J O-Urtx 
! 1 1 0*88/7* l+0*14/7x 


l)lb. 
M • 

w ^ I , 

w t i 

’ "l* l7 , 
O (lb 

8 32 j 
S05 
8 0t 
7-oa 


2-48 !l -t 0*36/2V 
2 47 1 4 0*36/7* 
2 4o ;14-0*36/2v 
2 15 1 4 0'37/Jr 
2 45 1 4 0*37/z* 
2 17 ;1 +0*42/7* 
2-47 it+ 0*42/23 
2*47 Il f 0*42/7* 


1 + 0*14/7* 
1 + 0-14//* 
1 + 014/7* 
I t 0 14 / 7 * 

nom 

l tO’150* 
1 4 0*15/7* 
1 + 0-1601 


Iw *.u iitanm >ii«' ui ii. 1>1 |.<u iw< tivtn u> U.t minium n. Uml <ijh l.c uud * (*»•■« tuniiin uf 2* fw eeut. o*«r 

iki* HilHt be*lh>Wt- I i?i u (MI+.I' h . 

Kwh wuiRht pur f" t’> fm t-Li" iivelt-ii-'iiofi only Trujlit uf i»so 1 1 1/ :>« nilij.H 

Ii»at twill ul «jr.i Mm, mil i«UUv<, i.nilin.it* w* rtlvn nm w* piii.iol Lb luoimuenl I j i«. ‘ i ... ' 

W<»asBtfltUtU octeriUir ; h, •« itM+ti* i ♦’uten'llloitj .Cirtti’ioitl ( 'W -■<'*|oivfclt*i)t c<* >tkluc , lVc^ vtOKa> 

in id*) ecceittuat) c ticfllt»««(» ftulmtiUitv ^ alue of •• *1 m of ricity M for iU anti tU rwpooUval^ \ 4 

Fftr ta)l ®apUn*tioO i i «>f talilua, m not®# oumiu*w mg p*ge 192 1* 


‘ j t* 
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REDPATH, BROWN & CO., LIMITED 



J-—i 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark, 


108 M 

100 M 

101 M 
103 M 
162 M 
101 M 
100 M 

148 M 

140 M 
144 M 
143 M 
142 M 

141 M 
140 M 

128 M 
126 M 
124 M 
123 M 
122 M 
121 M 
120 M 


Stze, 
n -b 


JJKKHJTN US FERT. 


1 ' > ~ v 
i?4-> 


. 


Iff 

(2 

c 

S 4 

1 \f'< 

! 8 

20 

\ 

10 

1 

170 

Hit 

ro 

442 

S3? 

123 

, 

> i 

UN 

,Jl k 

, IKS 

j- 

,<s- 

,37 K 

y 

• 

.in 1 

r; * 

or.:} 

30? 

3?0 

.136 


1 3 

.12'.' 

;;2o 

;'i { V 

iii »0 

2:‘li 

2*7 

V 

i • 

■til 2 

>:■ 

'•j:io 

2s6 

' '■v 

— t < 

2 03 

% 

tr 


2".! 

VT"* 

2<’.7 

2.o;i 

20! 

a 

is 

■271 

:2Ci 

i 

'206 

i 

2? 3 

i 

t 

r - l 

- c I 

,231 


it; 

' 4 »>"* 
>»» t 

127 

i(i? 

♦ i*^ 

1 1 i 

1.1" 

■ )3< 

■K"7 


V* 


:isl 

37 2 

363 

:r»i 

'3 

% 

1* 


no ■ 

»» > 

> * - * 

31:. 

31 S 

lO’fKi 

V 

1 1 

*»;> 

’’ AS 

— i 

n 1 ', 

: 2" 1 

'2* ■■> 

200 



270 

> i 


,2.i/ 

240 

23, 

V' 

l« 

.201 

218 

'24 i 

'23 ? 

227 

22-» 

' 

It 

'234 

>22S 

2*21 

i 

■2 JO 

1 

o.i> 

!2M2 

1 

\ 

14 

! \[>2 

ill] 

! 

l-p.O 

i 

‘3s: i 

<>. 1 

i'.ttifi 

V 

M 

1382 

i872 

I’ib7 

3,>l 

,311 

i;wi 

\ 

M 

1342 

,388 

I*»».«> 

;.3t i 

‘300 

:2ur. 


*1 

3>> 

'3 i 3 

;.3K4 

:230 

‘2s7 

;27S 

> 

i! 

3t»j 

j*2o:» 

Si.sO 

;277 

20'1 

1201 

X 

r" 

;2M 

|274 

|266 

1258 

'2)1 

i'243 

X 

II 

261 

.201 

■247 |‘240 

;233 

|225 


; ■ i ! i i 

! 8 20 22 . 24 28 32 | 36 ! 40 

! . ' ! ' i : 


Rivet* $ m). dntm at ft-in. pitch. i 


The above safe owls are t.-hui J ed Tor rai’na of ef*■ ii rot*.« up to, hut not exceeding ]Q0. 

Safe loads arc in .uvor-lance with the working' .itivm-* prescribed by th* k London County 
Council (General Power j) Act, 1900 , for stau> L'cm of mini steel having “both encb; fixed." 

For other conditions and formula?, see notes commencing page 1921* 

For explanations of properties, <fec., see Part IV. 
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REDFATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Properties. 


i 

4 -h 


A 

■ dr i 
' - * 


Composed of 


1 Weight ' 4mi (Centres 
* per in of j 


Kadii of 
Gyration. 


Eccentricity Coefficients. 


Two f,„,i sijiiarc ‘ Webs ■ . 1 . . 

K i«w: iu ‘ ,,h : !,,dies ;.Jl. f-v x x w * b - 

.Iojsu. . 0 ( <inn _; 



r 




t 

1 

* 


1 

1 

14 x Get ijfi v. 

l.'.l 

279i 1 

81-5 

; s 

! * 

' 4*45 i 

0 97 

! 2*72 

M 

I s 

Hi 

252 i ; 

73-5 

1 ‘1 

4*43 ; 

l. 7 h 

: 2*73 

i 

I i. V 

i ! 

22.5 Jy 

65 *5 

l 

4*41 

0 + i 

2*75 

»» 

fl 1 . 

*! 

200 : 

5S0 

1 r— 

I 

3*86 

0 Id 

: 2*76 

<1 

; ii ■■ 

■I' 

iss ; 

54-5 

'1 

3*85 

Ii :iri 

; 2-77 

n 

i *t X 

p; 

170 ' 

51-0 

r 

: 3-84 : 

5-36 

. 2*78 

M 

! m * 

h\ 

j 

104 

47'5 


i 3*82 - 

1 

(> 1 5 

; 2*80 

14 x i\h 16 * 

n; 

i 

OAL 1 

-wl 9 t ** 

75 ii 

, 8 

: 4*47 1 

7-09 

i 2*68 

fl 

<» \ 

n; 

2:411. 

67 0 

* 

' 4*45 . 

il 93 

2*70 

U 

»i ^ 

• 1 

2o;s-, 1 

5 9 0 


4*43 

i 7 1 

2*72 


i * 

* -A \ 

J 1 
“ 1 

178 

~ i ;5 

> 

8*87 . 

h /> 

, 2*73 


-i > 

'1 j 

m> 

4«-(i 


3*80 


2*74 

tf 

ii y 

+ 

151 ■ 

4 4 *5 

1. 

3*85 

r. :;s 

, 2*75 

T? 

n \ 

4,1 

‘l 

112 

41 0 


3*S3 

ji 

6 37 

2*76 

12 « *;« 

14/ 

H 1 


73 *7 1 

p- 

J 

3*91 


■ 2*71 

ii 

j n X 

n 

224; 

no-: • 

) 

3*90 

,VVi 

2*72 

«> ; 

I ii X 

3 

205 3 . 

r/j-7 ; 

1* 

3*88 

5 09 

. 2*74 

. .. 1 

1 *• < 

2 

194 ; 

so* 2 ! 

I 

3*87 , 

5 <30 

; 2*75 

.. i 

1 ll X 

$ 

1S2 , 

52 7 

. 

: 3*86 

5 51 1 

! 2*76 

it 

II X 

& 

170 ; 

49-2 i 

) 

: 3*85 ! 

5 42 1 

i 2*77 

it 

ll X 

ii 

I 

i 

168 

45-7 j 

j 


' 3*84 

i J 

5*32 ; 

1 

i 2*78 

[ 



2 

1 

1 

0 

1 

1 


j i 

j _ 




Flange. 


Axis 
Y -Y 


Axis 

X-X 


2-49 !1+O*4l0v 1+0*180 
2 -ts !l+O*4l0v 1+0-180 
2 10 ;1 tO*4l0v 1 I 0180 
2-49 jl + 0*470v 1 + 0190 
2’IS il 4 O*470v l + (H9# 
2-48 jl + O*480v 1+0*200 
2 49 il 4 0*480v1 + Q-2O0: 


2*68 ‘2 14 !i+O*4O0v 1+0*170 

2*70 2 42 1 tO*4l0v 1+0*170 

2*72 2 41 |1 ( O*4t0v 14-0180 

2*73 2 13 :i f O*470v 14 0180 

2*74 I 2 43 4 O*470\ 1 +0 190 

2*75 ; 24:5 !l- 0*470.1+0190 
2*76 i 2 IX i 4 0*480.1+0-100 


2 51 1+O*470v 14 0-220 
2 51 1 + O*470v 1 + 0-220 
2 50 1 + O*470vl 4 0-220 
2 49 1 fO*470Y 14 0-230 
2-19 1+O*480y 1+0-230 




In each ease the weight pet foot given Is 'ite minimum that can he rolled, and a rolling 
■uergjn of 2$ per cent over this inu.-if ho allow*-.i See page 7. 

Each weight per foot i.s for Urn riveted shaft only. W eight of base, Ac., to be added. 

hwmt mdii of gyintion and relative eccentricity coefficients arc printed in prominent type. 

We-actual eccentric load, K--relative eccentricity coefficient; Wc=-equivalent concentric 
value; Wc^WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity" for a* 
and a* respectively. 

For full explanations of tables, see noteB commencing page 1921.. 
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REDPATH, BROWN & CLO., LIMITED. 



The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 100. 
Safe loadB are in accordance with the working stresses prescribed by the London Ccmnty 
Council (General Powers) Act., 1009, for stanchions of mild steel having “ both ends fixed.” 

For other conditions and formula;, see notes commencing page 1921a 
Safe loads printed in italics are for heights greater than A0I>. 

For explanations of properties, Ac., see Part 1Y. 
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REDPATH, BROWN & 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition aftd Properties. 


, L V\ H 

' 1 

. ' ! J '• .1 H I 

■v, ,.r - .j — >► IV 

i/i “ )— — -iiS' • 1 


Composed of J 


Two 

Steel 

Joint*. 


12 X 6?; 


Plates,! 
each j 
fiance ! 
to form.! 


i S «I. ! 

Weight! Area ,Centre, 
per ! in ! of ' 

foot j square! Webs 

in lbs. i inches, i iu 

| I inches. 


Badii of 
Gyration 


A x;is Axis 
Y~-Y X 


Kiviontricity Coefficient.. 


Wot. Flange. 


J2 -x f» 


;14 


23.V- 

07*0 j ' 

3*93 

O'i > 

2 08 

2-io 

i 

J 

0'46c/v i -t 0 *20/Zx 

i " 

*'ii 

209 a 

00*0 

■ ' 3*91 

') 97 

2 t>9 

2 O'- 

1 

1 G*’46//v 

1 -i-O-21/Zx 


xl j 

185 > K 

XI 0 

■ 3*90 

A 

2*71 

10 

1 

r 0*46 //1 

1 i 0 '21/Zx 


X t; 

I74~ 

A0 -1 

, 3'89 

.*> 7*J 

2 73 

3 Oi 

i 

0*47.7, 1 i0 21//x 

i 

X f 

102 

too 

j 3*87 '■ 

i> o 

2 73 , 

11 

'i 

0*47//\ 

1 +0*2Srtx 

1 *i 

”• S' 

i;>o 

45 -i 

3-80 ' 

5 Ad 

2 74 

-* 1 i 

t 

■ 5'4 o7, 

1 i 0-227/x 

1 

I t( 

1 

> « 

14<) 

,‘Pl !> 

3*84 

"> >:i 

2 75 

1 ( ' 

-s 

a 

1 0'48./, 

1 -0'22/Zx 

> 

! " 
i 

l* f 

x ii' 

120 

50 i 

! >eC* * 

O 7A4 

L ' . ^ 

2 V 


3 

0*48.0* 

1.0 25 c/x 

!l‘2 

i | 

148 

42 s 

o*O m 

K , 

/> s* 

2*71 

2 -1 5 

1 

O*.^/, 

i -i ''“2J//x 

i 

i " 

v 4* 


:w > 

O-’/O 

1 ^>v . 

5 7 J 

0.-'> , 
k- 1 t* 1 

2 ! 1 

* 

I 

> 0‘54/iv 

1 : O'ilC/x 


*« y! 

1274 

:m s , 

3'.'5i 

,V(>-4 1 

7*73 * 

2 

! 

' 0*53/'/, 

i O-ilC/x 


10 v 0 

tl 

1» 

II 

II 

11 

11 

M 


" * fe; 

I* < A 1 

o! 

i" x 
|Hx4j 

!" <w 

jo x 1 i 
1 ’» x $ 

I «i v h 

i n .. § 

| «* * v 

I. > i 


■ill N , 
: “JO'S 
! 27 8 

fiO 7 
; 1 
; 52 7 : 
■ -111-2 ' 
i 1." 7 1 
- U-'J 
i ;ih-7 
3.v2 


2 s 


2 it i 


0*55;/V 1 0 mi 
o 5fi;/>.i i o i iia 
0*56//, !l 0 2S/Z 


2 »r» '1 - 0*25//, d f 0 24/7 
2 .)-■ ] • .5*46.7,.i • (>'25// 
2'0< ,J - 0*46//.! + 0-25W: 

1 s - i t U'45;/*jl -rO'25/I 
-■ ;7 l i 0‘Vv/vjl Ml 26// 
!•' 1 ; 0*47;7v' I . >*20// 
*: »-• 1 0‘47/fv 1 } .0 27// 
: H 1 0-48t;v'l t 


In each case the weight per fm»< gusn i. (.’*> ui-icmitm t*n.i "au be rolled, and a rolling 
margin of 2^ per cent n»*v this must hn a)h>*,-.) Swp.'^5 

fetch weight per font i.s for ilu* ti retell shaft only ^ r‘v !>t *«f 1 * . Ac., to os a-lied. 
frfjrt.st. radii of gyration and relative wcnincii; ra'thco”Hs -irr >>- ;> ted in prominent type. 
We-sa i tual*ecttwnt,ric lo.j.*i; K- relative eccenua n y cook. 'lent . M>- «j«iia.out concentric 
value: Wc'-WexK. 

Jtn axial eccentricity iwffu'ien'.H substitute actual value of “aim of etwi«t.ricuy ” for a* 
ami rt* respectively. 

For fall explanations of rabies, see notes commencing page 102 T«. 
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REDPATH, BROWN it CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition atfd Protw^ien 




f?\ — *4 


*./ ^ Sl r 
' >. ‘/K 1 V -i- 

i i •« 

' ' 1 *. i *. i. 

, i. r --* vr 


Oomyosod of i 

I Wpijrlii w«*n ‘ <i{’ 

Two r:< h 

SUiel ! J?, 1 ' ■!;!!'. " 


t * ‘ 1 

' ’ !*l»’ - 


\ T • « As 
T - 4 


?V< *t»L* M*j*y 4 ji^h. 


Axis ; Axis 

V - V > XX 


10x5 12 - I 

l * A. f 


<» -t ;s'; 


t ' 0‘66<7v!l i 0-20rtx| 

‘J i 0*87^ 1 ^0-30tf>| 


*f0*32ax 
:* u^vjtiom 
* l»-i7f/vl-f0-33ffx 


j 2*76 ; :s ■*; 
! 2*74 ';; *:><> 


; 2 "74 ■ t:; ; 

i 2*70 ! --42 ! 

■ i i 

i ! i 


;! ' 0*66f7v l+'j’32a> 
i i 0'67av!i+0-33^1 


c **f“ ***« weitfl.l pir foot ,-n-op t« On o.n'J.n .u ').»! cav, 1,<- ru!)n ? a’iJ it roiitui niurgiu of 34 iwr rent, orer 
Ut!> tnust I* allowed, ft >• p««« 7. ‘ 

iiartt weight |>ei fuel In f.tr Uio rjvsUW *1 *u uiny IVotjjht of 1>» i. A: U» W> 

MtMC ruili ill tl) TwMon *;ul rfliatir# ecroo T „:. - 11 V uni’i not. el 0 pr.ntoii *ti !■! otu j j too t >t|w. 
f W« i= i«oui>: Mi-«ntnc loa.! , K *. r«!*t.iveore«nti ,, i'it i <. effii cm , Vi< t>'H : omltmt isjui oniric clue; Wc = WexK. 
in ulM oocon tricity r.'ofttcleul.ii iiulwi Itute xrtti*.' vi'tie of ‘ M’lt t>f eoeeutriYy '• (,>r ti< anti Ux renpectlvely. 
rox full nX|tlH.UMtloi)i of t.iiips sow notw etirruiivno^if nago lUr* it 
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- STANCHIONS. 
Steel Channels. 

Safe Concentric Loads, in Tons. 
Ends Fixed. 


*27 N 
26 N 
*25 N 
*24 N 
*23 N 
22 N 
21 N 
*20 N 
19 N 
18 N 
*17 N 
*16 N 
15 N 
14 N 


HEIGHTS IN FEET. 


5 6 i 7 8 ! 9 J 10 I i 1 1 12 

! » i 


t r i 


i 


IS 


15x4 
12x4 
12 x 3& 
1*2 x 3J 
II x4 
11 x3* 
10x4 
10x34 
10x34 
9x4 
9x34 
934 
9 v.3 
8x4 


|73*3i09*9 0i>*503*1 59 *7156 *8 52*949 5 40 142f ) ,39’235*8 
i i 1 i j i t • i I I 

J64 001 * i ,58 3 55 *4 52 0,49-7,40*9:44*0 Hi 38 -3 35 *4'32*6 

! ! ; i , i ■ ! ; 

i50-Hi53*7 5i 1 *7 1 47*7-l-J -7:11 7 38 0 35 032 0,29 i\26‘6 


|45*2;42-9 , 40-0;38*2i.V**9 , M (V31 *3;29*P 20 724*3 £?*0 


[58'3:55 -8,53 *2T»o-7J48 * 1 j45 5;13*040*4!37'9:35‘3132*7! 


[51 *6i48 9|46 *2 43 5J40 ’938 ‘2.35-5(32 *8:30 * 1 '27 \ U '722’i\ 

III I I ! j i 

!53-0j50-8;48-546‘2;43-9!4] 0(39 3 37034*8[32 r* 30 2 27*91 


148 9 4G 4 


40 9 


38 -8:36-8 


50-2148-1146-0 


44*3 

138*7 


143-9 


[41 -9:39*7 


[30'8*34 *9[33 0i31 * 11*29-227-3125 *4!*23 -Sjai ’0 


[32*930 9 : 28*8 
145*3:43*441*5 


41*4 

34*8 

43*8 


38 *9[30 * 133 -8:31 *3,28 *8120 *3 )SS‘A 


32-7[30*7[28*7 : * > '- 
!41*7!39-5l37*4 


19' 
130-21 


37 *4|35 -2|33*0:50 8 


20 0 24 *6:22*5 


33*1,31 0 


35 3 


28-0:20 •4124*2 


[20-S 24-81*22-7 20 *7 

j ! i 

I39’0 : 37 7:35-8 33*9 


18'7'10*6!/^*(S 


32*01 


20 lias-2 


20'S[ 

28*8 

1 22'0\ 
19'1 

|26*3 


^1*31 
18'6 
26*7 
19'$ 
17'8 

24*4 


The store wife loads an UbnUted for ratios of stsii'l'-i ucm »p to. but not oirawtlnp l'id. 

Safe loeda in in accordance eltot the working stresses pn-.K /1 bed l»y the lendon County Council (Genet*! Power*) 
Act, 1909. for stanchions o( utlld steel hawing " loth railf flrwi * 

For other conditions end (onnulm, ace nobee eoinmeur mg page 192 L, ^ 

Bale loads printed In Italics are for heights greater titan 4QB, 

For explanations of properties, dc., so* Part IV. 
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* KRifPATBj BROWN * 00.,. LIMITED. 


STANCHIONS. 
Steel Channels. 

I 

Dimensions and Properties. 


_ ... x 

i Y 

^ .£L _ ' 

■i J U j 


I 

* Axis i Axis 


- < Kceentricitj Coefficient-. 

„ lwi Area M- Ij^ 0 * '____ _ 

n if’u P wr in !ance ■ ; ; | ; : 

ind,efi - iflkl \SZ inches 1 Axis A™ j Wobj : Kirt(|gn ! £*y ! y V Axis 

i i ! ! ’ i i ^ ! C4 ! f 


(III!': ! I 

*15 y 4 41 -94 [12-384 ‘ 3 065 j 1*08 | 5 55 » ■ s i \ f 2‘601 -* 0*79//v 1 4 0-250* 

12x4 36-17 1072: ■ 2 9?>9 J 1*13 j4 51 ! fS‘, : 77 1 ; 2*34rf/-.'i‘f O'Slflv.'l * 0'.‘«Wv 

*)2 V 32-88 9 (>71 I 2-032 I 0*36 ! 4-44 - J *32 . j >>3 l • 2*86// A . 0*94//ri + 0-31/7* 

! ; i l : 

*12 v 34 26-10 7 *77* i 2 040 | 0*99 | 4 54 ! 1*76 ! *2*74 l - 2*68//v 1 T 0*87//v! : ! +0-29/7* 

, I ! i ! j 

11 .<4 33-22 9-771 j 2 937 j 1*14 j 4 17,1*80 | ,!'M ! t 2*24/.\;1 e 0-81/7- |l 4 0712/7* 

> I - ’ j 

11 x 34 29-82 h-771 j 2 twH ! 0-08 I 4 H 1 M 7 9 1 * 2*7la,'i • 0*93//,-|l ? O .Wx 

j i ! ! ' ! 

10 v 4 30-16 8-871 ‘ 2 j 70 ! 3-84 I "JO 2 .«• 1 = 2*14avl « 0*82//..*! f 0 84/7* 

t 1 > i : ' 

> ! ; : ! ( 1 j 

*10 x 9i 28*21 8-290 1 2 507 j 0*99 i 3 77 1 ’S8 ; 9 70 it +2*60//- A i 0*95/7 y!j +-0 -XM* 

10x34 28'55 0-9*25! 2-507 ; 1*02 \ 3 87 A'&\ 2 < 9 J f 2*47//,*1 - 0*fl0a>!l + 0-340* 

i ; j i i 1 1 

9 x 4 28 *55 8 -3901 2 849 ! 1 i 7 i 3 1 8 : i *98 I 2 07 ; 1 f 2 '06.-7, i 1 , 0*83/7,1 + 0 37a* 

*9 X 34 ‘25*39 7-459; 2-5*9 I i*Ql J 3 -15 ! 1*92 ! 2-72 J 4 2*47/7.;1 f 0*95/7v 1 + 0*380* 

I I 1 , i ; I 

*9x3£ 22*27 6-550 2*524 ‘ 1*03 ! 3-49 ! 1*90 I 2 00 1 +2*3S/7v!l + 0*92//y 1 *- 0*370* 

f I ! i i : 

9 x 3 19-37, 5-690 2-246 | 0*34 3 38 J*81 j 2 77 j!-t 3*l9/7vii + 1*07/7 y 1 t 0'40/Zx 

} 1 1 J 

8 x 4 25-73,, 7-569 2-799J 1*19 3 12 2*01 2 04 |l4 1*97//vjl i 0*84/7vl + 0-41Ox 

! i : i ! 

11 I ! ! 


Tatscb owe the weight fool *f i v«>n .* the udn‘mhm thet r*u I* rolled, \m< > rolltop wtrgJr of ,*>r or or 

ttxl« Slut bo mowed. He* page f 

Koch weight par loot U for .he nhe't onlt Weight u' -hww Ac , <•) tie added 

IvMot recti < of gyration end relative ee'ent'-letty *-<>e-ti. i>« pv, ■. -ad ir pruu-'rient type. 

W* ** actual eocnntn# toed ; K » rniativv eciwntfruv coefhi,,er.i ’ v *. - rqulr»i-jni wtirentrie vatne; Wc sr Wr v K, 
1 a **1at oeuentrlclty coeffl'-'eote eulaititate actual v»iu« at ** arm oi eccentricity ' foi end tit reevattiroti 
Sootuons morLotl {*) ere in our etneke. 

For full MpIanetKHW of teblea, eei, rioter eotnmenciug page IBS L. 
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Safe Loads For Stanchions la Buildings or Steer Skeleton Coastftj^toh in London. 


REDPATH, 

R&0WN 

A CO., LIMITED/ 

J li 


STANCHIONS. 

Steel Channels. 

U U.t 

-D--W 


Safe Concentric Loads, in Tons, 
Ends Fixed. 

1 

1 

1 

1 

Reference [ iwk 

*“■ j Inch os. 

1 

i 

H RIGHTS IN PKKT. 

i i ! 

1 2 1 3 ; 4 

: i 

; 5 ■ 6 , 7 ' 8 ! 9 10 i U 12 18 

: ! . 1 1 


8 x 34 
8 x 3 
8 x 2i 
7 * 3$ 
7 v a 

0 X 3 } 

6x3 
6x3 
6 x ‘2 4 
6 x 2 * 
4x2 
3J x 2 
3 x U 


|39 T*:37 -f»;35 ‘6133 01317|29 ‘727 ■8j25*8' , 23*9;21 4j SO -0\l8 


i32 -IU1 *0/29 '0 27 ■ i 20 ■ 1123 -2 21 % 19*3 17*3! f£*4 

! I : ! ! ! ! I 

' ■ i 1 ! i 1 

3.7 2 3.3 .">31 S',SOM ,'x 4 20 7 &’Wt,23\V>l 519 *8 Us US' 
' , ! 1 t , . I 


;3ti 0,28-3''2t> ;j;2J '7'93*U2t 219*5>17''7:16*0 \l4'S 

> i i i ; ; 1 | j 

|3J 2,29*7 7 {Jb-rJli ;:22 ‘2208 i!Kil7‘8 1G‘314 *. 

j j , ! i ; j j 

27•f l 20*3 : 2-l *7 23 0*21 A ■ 19 H IS *2 J 6 5 15 *olw 4 

I ! i j I I j 

24*H23 lj 22 ■« 120 -o|i9*2J7‘8 : 1 6**‘l5 0;i3*6ii#*.f 1 1 •7 

! i | I j 

j20-l 18 6 l7'l ! 16*7iM-2 ! i2-8;il'3 ! 9 »! i 

j i ; : \ | , - 

il8‘3'l7‘0!l5*7il4*4il3*l!ll’S;10'6 9-d 

i i i 

I J j ! ! j 

12-6;il*7jl0*5 6*3 S'lj ?‘0\ 6'8 | j 

10*9; 9*9i 8*9 7*9 6*9! 6 9 4*»! | i 

f f I ; ! 

7*9; 6 -St 5*81 4*7 I I l 


! 


The above safe loads are tabulated for ratios of slenderness up to, hut not exceeding 160 
Safe loads are in accordance with the working stresses prescribed by the lx>n<1.ip Comity 
Council (General Powers) Act, 19UU, for stanchions of mild st.ee! having "both ends rixed.” 

For other conditions and formula?, see notes rmumencing page 191'L. 

Safe loads printed in italvs are for heights greater than 40B 
For explanations of properties, &c. t see Part IV.. 
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For 1909 Amendment of London Building- Acts isfic'iiagc *?t Li 


REDPATH, BROWN A CO., LIMITED. 


STANCHIONS. 
Steel Chaanels. 

Dimensions and Properties. 


. r - l- 

■ ■ » 

1 1 : * 


ff\ <?x H 

i- j — 1 

\1 1 !* 

! 

* ! I ■ 


Radii of 
tm. Gyration. 
Weight Area D “* 

P« »« taDCe 

2** A 


Eccentricity Coefficients 


6 x2* 

12*04 

*6 x2$ 

10-98 

*4 x2 

7*96 

3Jx2 

6-75 

*3 <11 

t 

5-27. 


Axis 

X-X 



In each case the weight per foot giren is the minimum that can be rolled, and a rolling 
margin of 21 per cent, over this must he allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of base, <fcc., to he added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We® actual eccentric load; relative eccentricity coefficient; Wc -- equivalent concentric 
value; Wc^WexK. , . - 

In axial eccentricity coefficients substitute actual value of " arm of eccentricity for «* 
and tu respectively. 

Sections marked f*) are in our stocks. 

For full explanation s of tables, see notes commencing page l W L. 
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Safe Loads for Stanchion* in Banding's of Steel Skeleton Construction in London 


fiEDPATH, BROWN * CO., LIMITED. 


LJf; 

ml 

•» — B-**t 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Ton*. 

Ends Fixed. 


Reference 

Mart. 


25 0 
20 0 
17 0 
13 0 
10 0 


siae, 

1) x B 

>r.rhi'!» 


12 x 13 
!0> 52 

9x1} 

H 10 


IlMOHTS IS VERT. 


! ! ! . . i ! I 

■ 10 , i? ; t4 ! 16 . 13 ! 20 ,22 E4 i 28 ! 32 38 44 

i I I 
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m ]()>,} 05 ' 102 00 5 96 5 93 0 90 -T84 9 79 1 73 ‘2,67 ■ 
'03 -0 01 1 'ss -3*85 -5:«2 -7 79-977 ■> 74 -4-68 -8 63 2S7 7[5t 
■X> 174 27 i -i OS 5 05 0 02 -8,57-1 SI US'7 S3' 

'l'2 Off 1 1 Or ;;63-20n'.‘ ',7 3:>1 351 *345-4.99 'SS 6# 7 1 
iU 95-, ^55-7.52-0 40 *40-4 l3 %40‘?34’Olt? 3.SUMS i 

i 1 ' 1 i j 


f ! i 


l 

* i . . ' f 

"j 

'X -J 

i ’! - $ 

< y -j ' 

IT I . 


.1 ■ \ * i 

j^.\- + /o) 

| \ \ ' / ! 

!\'*- S\ | 
! Vl '\ > 

1 ^ H i 


A ■ t J" 


. Ol 
* - c -*•* 
o ■ , o 


*■ I.nTrinvc 

SiiiMil'h 4 Uii vaini i • . nit 

t'Ktvwiinc 1 j"i ■ ■ >, 


TKMrr-J r LnlTIC-rw, 


P.A-TTF.N T»f ‘TPS. 


The above n»fc loArtanre 1 ibulAtcri for r»tU., of licottcmfm no to, bnt nut l iwvdinr 16C>, 

ir*di. Aft inAm-i.’t'itntc with Hie *.nkmt Mi,wt hr the tondon County Council (Otaentl Pneisl 

Act. 1903, for »t*nrbforir of »uiirl (Stout lmr'.u* 1 both ru>i* ltiwl 

Tor other ivwtlttona *o«l fonuulte, sue note* coirjncocing {Hkf!c IW U 
Sa'c Wti printed In ltklK- Arc tor bright* fretter than «Ii 
Tor riplATiAtJnn* of piuptrtieu, Ac,. i» I*!u( IV, 


1*4 L 








For 2800 Amendment of Loudon Budding Acts (see page sti L). 


REDPATH, BROWN & CO, LIMITED. 


COMPOUND STANCHIONS. 

4 

Composition and Properties. 


v 

l l ,* 

5 . : 


ILilii jt 


< Composed 
of Tu o 

! 

Weight - 

A rwt 

i 

U> nvt 

f "" , 



A T.l 

Steel 
Channels 
Lai ticed. 

per ' 
; fOOL 1 
in lbs. j 

t i 

tu j 

i «nB.v-e 
inches | 

1 * 

! S 

Webs. 

fiuduis 

! Axis . 

y v 

i * , 

Ai\* 

X. X 

Web. 

1 

t 

i 

V!ii, 

1 

12 x 3^ 

! | 

1 66 

j i 

K»’3 j 

0 

i 8'98 ' 

4 M 

Oil" 

1 

2-s 

10 x Xt, 

! *'h ! 

! i f * '6 ! 

?s 

! 3-1.7 

• t r* v 
* ! » t 

-4***9 

i i>."j 

9x3| 

! - = 'i 

1 t4 9 ; 

4 

3'14 : 

,s 

• i.'ir 
‘ O » *f t 

! ° y 7’ 

i *” y 

R x ‘i\ 

! 4:»4 ! 

13-3 ! 

3 

2*71 

3(«i 

1 3 V) 

! o.,j 

7x3i 

i 40 ^ ! 

j 11 9 , 

2 

: 2-31 

< 

\i 73 

■ S 66 

l 

2 »‘c 


iiri eutrL-i’ y Ci’ethcienta. 


i«O’-iiiivi + O'Sif? 

! i 0'47tftil ! 0 3ftf/j 
1 . 0‘56<7, t MKJSrt 
ii i 0U8f/,'l -i 0 4 m 


ConvknI' iuRAt. Maxim* m bi’Afi’.o ami m iv.ivounov.. m Latikt Cars am> 

lUrr'iN Plates ior iiojiaxixir Li-aoim* \fr* A f , i,ng\w ? > , nn-l Maintenance! vj 
Way Awnt ) 

” , > > ' I 

Depth of Channel, Inc has. ]'„> ! j't [) [ £ 7 ! 

i 1 , 

.— - -.- - , - - | 

Width of Lattice Bar, Inched i 2k ' 2k J 24 ; 24 I *2 


Diameter of it net. 


lLu 


SIMILE LATlirtNO - 

Maximum angle of im iination with L ■: i ■ >vfiO - 30 d<v ■ *« 

Minimum (htckmm ■ J.'sutL of a, tJ.« .... .1 u- m 'iveta 

Maximum horizontal reutms ui meu, e - -> <«'.'!)« 

Double LsniuiMi- 

Maximum angle of u>» ii nation * iUi > -4, 

Minimum thickness” hiXH h of a, ihv du^on..! esntr-,^ at ■ cwi 

Batten Pla pks — 

Maximum centrsn of tm-1 rim<tr? oi batten jdo.ur, =■ a im 

Let l = height of stanchion m mches, and k -- r&ihu.i g\ mi7.ii ■>’> .me cuanimi. 

Then h -- OS-i!®*? 1 

k greatest. 

Minimum thickness = l/50tli of c, the homoutal centre* of rivtlfi. 

Minimum width g ~ c, the horizontal centres of mein :ci or.d pl.ues. 

« it g -jc, m it ii intennediat.u plaice. 

In each chw the weight per fuot glveu la the minimum that nn l>« rollci.. and » .ulli'iji .n c>,ui i ci per imul. ovoi 
thi* moat be ell..* -d. ant vM" " 

Knelt w.i^lit pei (pot ii htt tnn abaft only. Weight* of lattices, bum*, Ao , to be wldcd 
Leant radii Ilf frjmtiuii aiv! irlxtmi eccentricity ooufllcfeuta are pi inted m ppm.incut t; p# 

We ^actual Mnwitne taai, h. =-relatl ".reuirlt.lt y ooefTirmut ; Wr "jiiivaleut nmiei.tiu* value , Wt — W*> K 
In axial eccentricity ooefllilento tut* actual value ol "arm ol lucei.tndty " fur Ar and <Zs renpecfevely. 

Par fall explanation* of able, we note* irrtamtimrltif page 192 U 


166 L 






r 


bale Loads far Stanchions in Buildings of Steel Skeleton Construction la London 


REDPATH, BROWN A CO., LIMITED. 



COMPOUND STANCHIONS. 

j> 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


1 

deference 

Mark 

l 

Size. 

pxB 




HK1QBTB IN FEET. 





inches. 














1 

10 

11 

12 

13 

14 

16 

18 

20 

24 

28 

32 

36 

58 P 

15 x 14 

348 

343 

338 

333 

328 

_ 

318 

309 

299 

279 

_ 

259 

239 

219 

56 P 


308 

304 

299 

295 

290 

281 

272 

263 

245 

227 

210 

192 

f>4 P 

14 X it 

268 

264 

260 

250 

252 

244 

236 

228 

212 

196 

180 

165 

53 P 

I3f X n 

247 

244 

240 

236 

232 

225 

218 

210 

195 

181 

166 

151 

m p 

13J x ti 

227 

224 

220 

217 

213 

206 

199 

192 

179 

165 

151 

137 

51 P 

13±x „ 

207 

204 

200 

197 

194 

188 

181 

176 

162 

149 

136 

123 

50 P 

13 x » 

187 

184 

181 

178 

175 

169 

163 

157 

145 

133 

121 

109 

49 P 

12J x 12 

153 

160 

146 

143 

140 

134 

128 

122 

109 

97'2 

84*8 

72*4 

38 P 

13 x 12 

292 

287 

282 

277 

272 

262 

252 

242 

222 

202 

182 

162 

36 P 

12J x it 

258 

253 

249 

244 

240 

231 

222 

213 

195 

177 

159 

141 

34 P 

12 x „ 

224 

220 

216 

212 

208 

200 

192 

184 

108 

152 

137 

121 

33 P 

11$ x „ 

207 

203 

199 

196 

192 

185 

177 

170 

155 

140 

125 

no 

32 P 

14 X „ 

190 

186 

183 

179 

176 

169 

162 

155 

141 

128 

114 

100 

31 P 

il*x „ 

173 

170 

166 

163 

160 

154 

147 

141 

128 

115 

102 

89 8 

30 1* 

n x „ 

156 

153 

150 

147 

144 

138 

132 

126 

114 

102 

90*9 

79 1 

!9 P 

lOfxlO 

124 

121 

118 

116 

112 

106 

99-7 

93-3 

80-7 

68*1 




a 



Bivets (-in. diam. at 8-in. pitch. 

— - - *_ 




The above safe loads are tabulated for ratios of slenderness up to, but not exceeding MX). 

Safe loads are in accordance with the working stresses prescribed by the London County 
Council (General Powers) Act, 1900, for stanchions of mild steel having 14 both ends fixed.' 1 

For other conditions and formulae, see notes commencing page 192 L 

Vox explanations of properties, Ac-, see Part IV. 


1ML 







Frtr 190 $ Asoeddxa^at of London Building Acts (see page *ti L>, 



In each case the weight per foot pfi'-vn i- ‘he minimum that cfin be rolled, and a rolling 

mjirtcin of 2J per coni. o v er tiiis must he < >1. Heeya^eT. ,, , 

J j . . ■ * # .1 i I u 11 f linen Mr*m w yi hA nyl/lAil 


value, 1 'Vcs=\VaxK. . M . 

In axial eccciuricity ctnefivients substitute actual 'alu.e of ‘ arm of eccentricity for u. 
and a* respectively. 

For full explanations of tables, see notes commencing page 192L. 
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Safe Leads lor S&fcitchiouy u> Buildings of Steel Skeleton Construction io London. 
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r 

» - B 


KKDPATIT, BROWN & CO., LIMITED. 

ff ... . 


B 

i 

ti- u 


JlCfcvJU C 
Mara 


COMPOUND STANCHIONS. 

Safe Concentric ^Loads, in Tone. 

Ends Fixed. 


'■'i', a 
i> - U 


HEIGHTS IS FEET. 



uu.ll\ 


3 0 

li 

*a 

13 

1 1 

: i4 

i 

Hi ■ 18 ■ 

to 

■o 

i 

24 | 

28 

32 

36 

1 

l 

- 



- - 


-- 


. ! JdU-! 

' : 



- — 


24 P 

n ^ 

12 

215 

.’’I'll 

!‘>07 

j-i04 

i 

• 

1*200 

‘ 

192 485 

j 1 

177 1102 

147 

132 

117 

23 V 

pi, - 

ID 

il*S 

;ipr» 

;iPl 

;» 

! 

177 (170 

1G3 

149 

135 

121 

107 

22 P 

10 A - 

ft 

1M 

,17h 

1 7r* 

471 

litis Ilrt2 IlM 

t ■ ! 

149 

136 

123 

110 

97 t 

21 1 

H»i - 


P>1 


15? 

1 

i 

_ i ;k> 

1 

4 52 

140 4 10 

134 

122 

111) 

98*7 

96' 7 

20 V 

|M V 

if 

M7 

.) M 

442 

i 

Si 39 

1 

13“. 

131 425 

120 

109 

98*1 

87 *2 


19 1’ 

9| x 

10 

‘116 

i 

■114 

i 

;m 

> 

! 

Inis 

i 

43*3 

r 

i 

9941.93 S 
■ 

| 

88-0 

76 5 

65*0 



14 P 

10 X 

10 

478 

1 1 
!m 470 

> i 

4(V V » 

( 

! 

402 

,154 147 

139 

323 

108 

92 8 


13 P 

9£x 

II 

il04 400 

457 

453 

449 

i 

» 

»1452 1135 

* 

128 

113 

99*1 

84*6 


12 V 

H- 

II 

11 SO !l47 

! 

>143 

l 

! 14<i 

l 

137 

> 

\m 123 

; j 

11G 

103 

89*9 

76 4 


11 P 

n> 

u 

;i36 

1 

433 

I 

1 itO 

4 27 

,124 

i 

ill* 431 

105 

934 

SO *6 

as-? 


10 P 

a v 

L 

123 

PJO 

;i 17 

414 

411 

s 

;ioo 4oo 

94 '4’824) 

i 

;71*4 

69'if 


y p 

f 

y 

102 

?99 3 

\ 

i 

i 

90 

i 

03 G 9vi S;s5 f >*4;73*7:02*3|50*9 


t 


- 


i 

l 

i 

i 

1 

i 

j Rivets |-<n 

d:am. at 

h-in 

pi,tch. 




'Hie :ti>< ' <■ safe loads are tabulated for rarioa of slenderness up to, but not exceeding ICO. 

Safe lo.:<ds are in amedame with the w uking stresses prescribed b> the London Counl> 
Council ((leueral Poweis) Act, 1909, for stanchions of mild steel having “both ends fixed." 

For other conditions and formulae, see notes commencing page 192 L. 

Sale loads printed in i*alien are for heights gieater than 40H 
For explanations of properties, Ac., nee Part 11'. 


T 







Pot 1909 Attteada&nf id LcsitioJi Br.iiding Acts (sc-6 p&ice >n L)t 
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Safe 1~0*4» for Sttuachiotu in Building* of StOel Skeleton CbiiriirtiiM^da In Lotmon 








For 1989 Amendment of J-ond®b Building Acts (see page *ti LX 


REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 

Steel Eqital Angles. 

¥ 

Dimensions And Properties. 
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, c 


e-n 

< ;V 


e ~ \ 

v' \tf 


Si*e, 

I> \ fi X t 
inches. 


| it. ; 

Weight : Area ! !och«s i 
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! root ; square 
i to lbs. ■ inches 
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ii&du *>t (lyiauon 


Eccentricity 

Coefficients. 


Axis j Axis ! A xis ! Ana 

, V-V ! U-F j V~V j D-~U 
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» xg 24-13 7*118 ; 2-42 i 4*2* ! 
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2 00 : 
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3 >i 

1 f 
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3 -92 

1-96 
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s is 1 

0*85 

3 09 

J '99 ' 

31^ * 

O'87 
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: 3-18 ! 

0'bt ' 
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!14 2-32/ZvU 

, 1 1 
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,1 4 2*72^vi 1 
II L 2'bl7v;l 
'» - Z-'ULlM 


+1 -00 tlii 
■i 0-98(7r 
4 0*9fc2V 


■rMOff 
1 3 07A 


34 x 34 x g 
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4 009 
3-750 
2-859 


3-985 

3-251 

2-485 


1 -79 

t v“t i 

w t l 

0*7t> 

3 4b 

t '72 

J 85 1 

0*77 : 

i 30 

i lu 

2-.3 

0*77 ' 

i 

1 59 

2 83 

1 

0"7o 

i '34 

1 -r>5 

1 

*2-47 i 

0*68 

1-29 

1-48 

2-47 

0*68 

1 32 

1*41 

2-47 1 

0*88 

184 


;i -1 3 ’tOaVl 
■I tS’&Ii/v'I 
t 4 2’80^/vjl 
!l+ 2 ' 61 < 3 v;l 


i-l-287'.j 
+ I ‘MClv j 
4 1 •iwc/vl 
niw. 


In each case the wei/lit per foot given I 1 " the minimum that can be rolled, and a rolling 
margin of per cent, over this must be allow eu. Mco page 7. 

teach freight per foot is for tlit uhaft only. Weight of contie-ikm.*, Ac., to be added. 

Least radii 0/ g) ration and relative weoutriciLy > oefficiui.is art* printed in prominent, tvpe 
Weeaact-.ial eccentric load; K—relative eccentricity coefficient * W<;-- equivalent concoutric 
value; Wc= Way K. 

tn axial ecceutrn itv cr.eflioicutd auhstitete actual valu« of '‘a ir of eccentricity ’* for tr. 
aud a« resnectivth. 

For full explanations of tables, see notes commencing page let I. 
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Safe Loads for Stanchions in Bntidin** of Steel Skeleton Construction In London. 


RBDPATH, BROWN A CO., LIMITED. 


i T/ c 

1 v ~^r 

r—• 


STANCHIONS (or STRUTS). 
Steel Equ$U Angeles. 

a 

Safe Concentric Loads, in Tons, 
Ends Fixed. 
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The above safe loads are tal ulateci for rat ios of blende:iieas up to, but not exceeding ISO. 
Sate toads aie m :.e< ontancc with the *.-iking alienees prescribed by the London County 
Council (General Powers) i<*t, J i>«f *, lor on- of mild steel hating “ both endti fixed." 

For ouiet conditiuiib and formula-, ate note- ruintaeucing page 1B£ L. 

For explanation* of piopertica, At., see Pan IV. 








For IM Ameudmeoi of London ttuikung Act* t*«« page ex* a,* 


REDPATH, BROWN ife CO., 

LIMITED. 



v\ ^ 

V 

STANCHIONS (or STRUTS). 

L 

/ 

Steel Eq^al Angles. 

\* * V 

\ - 

^ V 

(T.-v- 

rv 

V 

Dimensions and Properties. 

\ ’X ; - 

y t - 

' “ 

1 y- 


V/ V' 

1 r 


Size, 

T> x £ x t 
inches. 


Weight Area 

per in 

foot square 

in lbs. Inches. 


^inchM* j °* ^yralifu. 


Eccentricity 

Coefficients. 


Axis 
U- U 



0*39 0-75 


In each ease the weight por foot given is the Minimum that can be rolied. and a rolling 
margin of 2} per cent over this must b« allowed. tfe«* p s;je 7 

Each weight per foot is for the shaft only. Weight of r<nnecti>ji.\ <I T c., to be added. 

I«eaat radii of gyration and relative eccentricity cnofficienib are ).) mu-d in prominent type, 

We «= actual eccentric load; K« relative eccentricity coefficient,; Vic- equivalent concentric 
value; Wc=--WcxK. 

In axial eccentricity coefficients substitute actual v,d"e of ' arm of eccentricity" for a< 
and o> respectively. 

For full explanations of tables, see notes commencing page 192 L 
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Safe Load* **«*> U 


REDPATH, BROWN <fc CO., LIMITED. 



STANCHIONS (or STRUTS). 
Stool Unequal Angles. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 
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8 
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j 
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H 

X 

£ 

1 25-6 

i 

20rf ft 

II 

> 

y 

1 

19'ii 

63/ R 

6x3 x 

3 

29 0 

63e ft 

*» x 

4 

| 23*5 

63d R 1 

1 

| n v 

; 4 

'§ 

! 5^*0 


ft ' 4 i & 


I 7 fv * 

1 1 

9 i 

i 

to 

! 1 

j 26*5 23 5 

20*4 


22*6 2 U 1 

> 

17-6 


18 -3 ! 16-2 

14 2 


23-7 21*7 

\ 

19*6 

17-6 

! 19*2 37-6 

16*9 

14*3 

205 18*3 

16*0 

13*8 

! 18-6 14*8 

1 

13*0 

11*2 

12*8 11*4 

10*0 

8*7 

; 16’5 14*0 



1 13*4 11-4 



30-4 i 8*9 

! i 

f 



The above »a(V toads are tainUucd for ,;mo» of sleDdc-mc'^ up to, but not exceeding 100. 
Safe loads are in aocordary'p with the worth!" «tresi.ep prescribed by the JOandon County 
Council (General Powers) AU, M«9, f<n istancbioi.s of iaild steel having ‘'both ends fixed.” 

For other conditions and fonculie, see notes commencing page 19*2 L. 

- For explanations of properties, Arc , see Part IV 
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i' 

RBDPATH, BROWN <fe 00., LIMITED. 


STANCHIONS (or STRUTS). ’£f! 

Steel Unequal Angles. ^ A-■*'' \ ,Vr 

. \_V^.J. 

Dimensions and Properties. V . —i.—-J 


v 

$ 


\ 

lie 


Sire, 

1 ) x ti x t 
indie's. 

Weight 
per 
foot 
in lbs. 

Area 

in 

Distances in 
inches. 

Radii of Gyration. 

Eccentricity 

Coefficients. 

square 

inches. 

e T 


Axis 

V-V 

Axis 

U-IJ 

m 9 

Axis 

IT-U 

7x3$*f 

24-86 

7*313 

2-03 

4*48 

0*73 

2-27 

l+3*81#v 

l+0-87Ou 

« *| 

20*98 

6-172 

205 

4-51 

0*74 

2-29 

l+8*76#v 

l + 0-86#o 

If X 4 

17 00 

5-000 

2 07 

4-55 

0*74 

2*31 

1 +3*78#v 

1 +0-86#u 

f»x 4 xf 

19*92 

5-860 

2-08 

4*06 ’ 

0*86 

2*01 

1 +2*82#v 

l+l-00#u 

M x $ 

16*16 

4-750 

2 08 

4*09 

0*86 

2-03 

1 + 2*82# v 

1 + 0*99#« 

6 x 34 x | 

18*87 

5-550 

1*94 

3*96 

0*74 

1-98 

1 +3*49#v 

l+l "01#o 

11 x 4 

15*31 

4-502 

1-92 

3*99 

0*75 

2-00 

1 +3*42#v 

l+l*00#u 

» Xf 

11*64 

3*424 

1 -96 

4*02 

0*76 

201 

1 +8*89#v 

l+l-00#o 

6 x3 xf 

17*80 

5*236 

rrc 

3*84 

0*68 

l * ! 

1 +4*48#v 

l + l-02#« 

« x 4 

14*46 

4*252 

1*76 

3*88 

0*88 

1*96 

1 +4*46#v 

l + l*01#u 

» xf 

11*00 

_# . ... 

3236 

.•80 

3*91 

0*64 

1 *98 

1 h4*38#v 

1+1-00#!. 


Tn each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 5>J per cent, over this roust be allowed. See page 7. 

Each weight per foot is for the shift only. Weight of connections, Ac., to be added. 

Least radii or gyration and relative eccentricity coefficients are printed in prominent type. 

We®actual eccentric load; K-relative eccentricity coefficient; Wc® equivalent concentric 
value; Wc® WexK. 

In axial eccentricity coefficients substitute actual value of "arm of eccentricity" for a * 
and Oa respectively. 

For fuu explanations of tables see notes commencing page 199 L. 
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Safe; «r std^feMi eoAt&ttcti M Id London. 


^ *: 

REDPATfi, '.fiKOWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
. Steel Unequal Angeles. 

5 

) Safe Concentric Loads, in Tons. 

-p-w Ends Fixed. 


Helerence 


inches. 


2(814 



HEIGHTS IN FEET. 


." 

10 

11 

i 

1 

I 



7 f R 
7« R 
7d R 

5/ R 
5e R 
5d R 

le R 
IdR 


« x| 124-6,2*5 a 


5x3 x H ! 25*6 ’ 23*4 j 21 -3 10 J < 17 0 14-8:12-6 

! f : ! 

,1 x i 20 8 j 191 17-3 15T) 13*8 12*0 1 10-31 

! i : 

.. x | 15 9,14-6 13-3 11 -9 10 6 9-3 j 8 0 [ 


18-9 


131 

13-2 

Jo-4 

13-D 

! 

12-4 

10-9 

11*9 

10-7 

i 

9 0 

8-4 

126 

f 

1 

I 

i 

i 




4x3 x J 18 0 16-4 M l* | 13-3 I 11-8 10 2 8-7 


n x | 



9*1 | 8-0 
5-8 



7d R | 3x2*x | 
7c R 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160, 
Safe loads are in accordance with the working stresses prescribed by the London County 
Council (General Powers) Act, 1909, for stanchions of mild steel haring " both ends fixed." 

For other conditions and formulae, see notes commencing page 192 L. 

For explanations of properties, Ac., see Part IV, 
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For 




KEDPATH, BIIOWN & CO.; 

"limited. 

V 



STANCHIONS (or STRUTS). 

Steel Unequal Angles. \ 

• \ 

A v'| 

. «*>» a C- 

.,V"' \ > 
. ’ (Ns _ ,-* v " J 

-w 

V 

-< fa 

\ \ 

, V 

Dimensions and Properties. 

» 

V_ 

\ ■' 

\ - ' 


1 

V*" 


V 

I/C 

OP" 

Ska, 

I) x B x t 
inches. 

Weight 
per 
foot 
in lhs. 

A Tea 
in 

Distances in 
inches. 

ltailii of Gyration. 

. . 

Eccentricity 

Coefficients 

square 

incises 

e T 

c. 

Axis 

V-V 

Axis 

v~r 

Axis 

V-V 


Axis 

V- V 

5 »' 4 x | 

17*80 

5*236 

1*P1 

3*46 

0*S3 

1*74 

1 + 2*630v 

1 H-iir«7i 

M X i 

14*4*5 

4-252 

1*83 

3*48 

0*84 

1*75 

1 +2*600v 

1+1 *130u 

i» x g 

11*00 

3*236 

] ‘82 

3*49 

0*85 

1*77 

1+2*52,7 v 

1 + 1*120. 

1 

5x3 x f 

15-67 

4*609 

1*65 

3*30 

0*64 

1*64 

l+4*O50v 

1 + 1-2301- 

„ x 4 

1275 

3*749 

1*65 

3-32 

0*64 

1*66 

14 4*O20 V 

1 +l*210i 

« x 8 

9-72 

2*859 

1*67 

3*36 

0*65 

1*67 

1+B*950v 

1 + 1*200. 

4x3 x 4 

11-05 

3*251 

' 

1*45 

2-75 

0*63 

1-36 

l+3*660v 

1 + 1*4801 

«« x g 

8*45 

2*485 

1*45 

2 77 

0*84 

1*38 

l + 3*640 v 

1 + 1*450 

3 x 24 x g 

6-53 

1*921 

Ml 

2*09 

0*52 

1*05 

1 + 4*100v 

1+1*900. 

* xA 

5*51 

# 

1-620 

1*10 

2-10 

0*62 

1*06 

l+4*O60v 

1 + 1*8700 

In each caw tbe weight nor foot given is the minimum that can be rolled, and a rolling 
margin of per cant over this must he allowed. Roe page 7. 

Each weight per foot is for the shaft only. Woight of connections, 4c,, u> bo added. 

Least radii of gyration and relative eccentricit) coefficients are printed in prominent type. 

We = actual eccentric load ; K = relative eccentricity coefficient ; Wc~equivalent concentric 
value; Wc»WexK, 

In axial eccentricity coefficients substitute actual value of "arm of eccentricity”for a 
and a. respectively, 

For full explanations of tables, see notes commencing page 198. L. 
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Sate Loatfavte^ SMenMteM ta. duitohifcs Slate 


Io'^oiuUmu 


REDPATH, BROWN <fe CO„ LIMITED. 


Jit 


— r 

i 

i 

o. 

1 

I 


-- B 


COMPOUND STANCHIONS 
Cor STRUTS). 

i 

Two Steel Equal Angies Back to Back. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 


14? S 
14/ S 
14e S 

13v S 
13/ S 
lSe S 

120 S 
12 / 8 
12c S 

110 S 
11/ S 
lie S 
11 d 8 

10/ S 
lOe 8 
10<2 S 



HEIGHTS IN FBXT. 


4 I 6 

I 


6 


8 9 10 12 


14 


16 


101 |0S -8|>*3 *o! 90*2-87 *4!S4 -o’s 1 *87G*2| 

82-9:80 ^78-376 0i73-6|7I 3169 064-3 


G5-3;63-5:61tV59-7l 


57*8156*0 


69 5166'7 

ob'o'aQ-O 

47-7i45-8 

I 

59756-9 
50 o;48 2 


[44*442-1 
|36 f.i34 8 


39 3 
30*01 

39-8 
32 9! 


63-961 


51*4 
42*1 

54 251*4 
45-8 
37*5 
28-6 

37*5 
31*1 


43 5 
35-6 
(27*2 

35*2 
[29*2! 


27-6;26 3124 *9123-5 22*1 


65*1 

55*1 

44*8 

55*6 
46*8 
38 3! 


48-6|45-9 

41*2138*9 


33*7 

25-8 

32 9! 


31*8 

j24-4 

1 

30*6[ 


27 3125-5 
!20*7il9*3! 


62-2! 


62*3'56*7| 
52-848*1 
43 0 39*2 

52*847*2 
44*4 39*8 
36-532-7 


43-1137 6 
36-6;31‘9 
30*0:28*2 
23 0 20*2 

28-3W7 
23*6!i9*9 
17 975-# 


Rivet. J in. diam. at 6-tn. pitch. 


70*6 65*0} 
59*7i55*0 
48*544-7! 

51*145*51 
43*538 
35 *5,317 


41*7 

35-2] 

129-0 


36-J 
| SO 1 1 


S2-0 
27'3 
22‘5 
P4 


12-4 


18‘7\ 

\U'$ 


The above safe loads are tabulated for ratios of slenderness up to. but not exceeding 160. 

Safe loads are in accordance with the working stresses prescribed by the London County 
Connell (General Powers) Act, 1909, for stanchions o( wild steel having “both ends fixed.” 

For other conditions and formula 1 , see notes commencing page 193 L. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, *c., see Part IV. 
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Bvftfiaf Acts (sod pagd nt U 



COMPOUND STANCHIONS 

(or STRUTS). 

• 

Two Steel Equal Angles Back to Back. 

Dimensions and Properties. 


■r. 

7V 


1 

—T- 
1 

i t 

t " i 

1 i 


t*\ ^ <?■* -i 

i 

- 


4 '5s 

i | 

- 

1 

! 

-J- .. _ x 
L 

• i 


! ... 1 


\ 



Weight 

nor 

Area 

»n 


Radii of Gyration. 

1 

t Eccentricity Coefficients 

Coni posed of 
Two 

Equal Angles 

Instance 



! 


, foot 

ill ills. 

square 

inches. 

Pi 

inches. 

Axr» 

! Axis 

t 

1 Axis 

Axis 

i „ _ 




y -Y 

_ 

| X X 

I. 

vr 

i 

x-x 

6 x6 xf 

59 

1G-88 

4'24 

2 53 

1*81 

l+0 94Cv 

i4t*29<7v 

« x| 

494 

14*22 

4 29 

2-50 

: i-83 

I 40"96#v 

1 tl*28<7x 

» x | 

404 

11*50 

4-34 

2-48 

: 184 

1 4 Q-miv 

1 4 1 *28r / x 

3 x 5 x jg 

484 

13-87 

3-49 

2-12 

1-49 

U llltfv 

l + l*56rt\ 

» x| 

41 

U-72 

3-54 

2 10 

1*51 

L + i'13rtv 

1 i-l'SBflx 

it X 0 

334 

9-50 

3-58 

2 OS 

1*52 

i 

l + i-iertv 

14 l*66f7s 

H X 4J§f X ? 

43 

I2*3R 

3 11 

1 92 

j 1-31 

1 +1 -21«v 

1 i i*74tfx 

» X c 


10-47 

316 

1-90 

i 1*35 

1 4 1 -24<7v 

l + l*7Sfz x 

n X* 

m 

8-50 

3-21 

2-74 

1-88 

; 1*36 

1 

1 4 1 -28tf v- 

l + l*72a* 

4 x 4 x J 

38 

10-87 

1 73 

1*18 il-t-1-34fZv 

l4l*97«* 

n x | 

39 

9 -2*2 

2-78 

1-70 

! 119 

) 4 1 *38ffv 

J4l*96a* 

n x£ 

264 

7*50 

2-83 

i-68 

: 1*20 

1 +1 -42«v 

l4l*95tfx 

« x | 

20 

5-72 

2-S8 

1-66 

; 1*22 

l 41 -46f/v 

l4l*93f?x 

34 x 34 x 0 

26 

7*97 

2 41 

1*50 

1 t 03 

1 4 i*55flTv 

1 4 2*25f7 x 

M X 4 

23 

6-50 

2 45 

1-48 

■ i ’05 

3 4 1 "60£vy 

1 4 2*23tfy 

it X0 

m 

4-97 

2 

1 -45 

; 1*06 

, 

i 

i 

I 4 1 -65f7v 

1 4?/22i7a 


In each ease the wei'd 1 *' per for.t, given i* the minimum that can be rolled, and a railing 
margin erf 2$ per cent over this must h-: allowed. See page 7. 

Each weight per fool is for the riveted shaft onI>. Weight of connections, Ac , to be added. 

Least rarlii of gyration and relative eccentricity coefficients are printed in prominent type. 

We^actuaJ eccentric load ; K=relative eccentricity coefficient; W<_■ s equivalent consent™ 
ta1u 6 * Wc* x 1C. 

In axial eccentricity coefficients substitute actual value of "arm of eccentricity" for rr» 
and o> respectively. 

For full explanations of tables, see notes commencing page li*2 L. 
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Safe La*d# for fStancWoo* in fttStfing* of Steal Skeleton Contraction fa London. 
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For UQB Amendment of London Building; Acts (see page ni L). 


HEDPATH, BROWN A CO., LIMITED. 


OOMPOUND 8TANCHION8 1 

(or STRUTS). f J ] 1 

• «* L » 

Two Steel Equal Angies Back to Back. x T -* j - * 

' -~| —* L ~~ 

Dimensions and Properties. 4 _ _ 1 


- ~ - 

... - - 

- - 

- 

--- — - 

- - 

UulnpoSeii ci 
Two 

W( 

Tie I 

1 , . X 

i t . 

In 

tier 

t 

lUdii of Gyration 

h.qua.1 Angles 

Tl «\i 

Ml ! bi. 

Stjii 1?- 

11)l1h;~ 

» 

Axis 

| Axis 



1 


V-Y 

l x-x 

1 

3 x 3 x § 

23* 

6*72 

2 03 

1 :io 

I 

1 

0*87 

<t x ir 

10 i. 

5 i/i) 

2 OS 

J -2S 

G*S9 

„ > i 

15 

4 '22 

2-12 

t 20 

0*90 

" 1 Si 

IS 

0 '53 

2 15 

1 24 

0*91 

tl X J 

lu* 

2 «-i 

2J7 

l ‘23 

0*91 

2{, 2 $ v 4 

1 .; 

1 .-M 

i 70 

t OS 

0*73 

» ' tj 

S *«? 

n 4 ; 

i To 

J -00 

0*74 

>1 x /„ 

III! 

* # 

>*i/ • 

« 77 

i '01 

0*75 

1 ! J 

S • 

j “*■ 

z 0 *■ 

b’iJO 

1 Ur 

0*76 

2$ x 2J x f‘ ( . 


2 

! "iS 


0 07 

11 x J 

U 

212 

i ol 

0’9J 

0*68 

2 x2 x J 

Pt 

1 

p 

i-. s 

1 42 

0'83 

0*59 

n x ft 

«* 

• 

1-0 

1 45 

O'SJ 

0*60 


_ 

_ 





: Eccentricity Coefficients 


Axis 

Y-Y 


Axis 
X- X 


1 -t 1 *76#v 1+2*64 a x 

1 + 1 *82«v 1 h 2*62^x 

1 + l'SOf/v H 2*60(/x 

1 + 1 ‘931/ y 1 t 2-Q0a x 


If 1*97 «V 


2*60//x 


1+2*14//* l-l 3-18^'x 
1 » 2*24«v It 3i6//> 


! 1 ;-2‘29(Zv 
! 1 ; 2S5/L 


1 + 3*15((x; 
n 3-i5o* 


jl + 2*5iav l+3*6t«x 
lr2-58f/v l-t3*49tfx 


l+ 2 - 88 av l + 3*97ax 
1 + 3*00(Zv l+4*01tfx 


In such case the weight per foot divert is 1 nc uiininr.ua that can be rolled, and a rolling 
margin of -4 uer cent. 01 * 1 tins must be allotted. See page 7. 

Each weight pei f-> it is for the nw-trd shaft only. Weight of connections, Ac., to he added. 
Leaat. radii of gyr,i:ion and relative ecveulri- i'v coefficients aie printed ill prominent t>pe. 
SVe—j-ri 11 il eccentric load; K--rchiiiie eccentricity coefficient; Wc— equivalent concentric 
; Wi jlVexK, 

In axial eccentricity coefficients substitute actual value of ‘‘arm of eccentricity” for «» 
ana i/t re .peciively. 

For full explanations of tables, ecu notes t oiumencing pag s IDS J.. 
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SAfe Load* for SUrtc'blous in Buildings of Steel Skeleton Construction tet,ot»doo. 
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Pit' tt®§ AiiMindmetit of ’London Building:'Act i (see page »i LX 



COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Short Legs Outstanding. 

Dimensions and Properties. 


„jL 


e* 


U 


- Y 


Compos*' >.i »t 
d wo 
Unequal 
Anglos. i 

i 

I 

Weight 
per 
toot 
in lbs. 

1 

Area jui.-ij.MCe! 

1 tn 

Haiti) of Uyudoii. 

Eccentricity Coefficients. 

i 

1 _ __ __ ______ 

square 
! inches 

i 

1 

inches* 

i 

Axis 

Y-Y 

! 

Axis 

XX 

Axis 

Y-Y 

Axis 

X-X 

1 

1 

7 x 3* x £ 

51 

i 

j 

| 14*62 

i 

4 40 

! 

| 

1*24 

! 

1 

2 21 

I 

l+2*28#v 

1 +0*90f7x 

« x| 

43* 

l 12*34 

4*45 

1*22 

2*22 

1+2*35^t 

1 +0*90tfx 

" X 4 

t 

35* 

1 10 00 

1 

4*50 

i 

1*20 

2*24 

l + 2'44aY 

l+O&Otfx 

t 

6x4 xfe 

41 

1 

1 n 7 > ' 

i 

39S 1 

1*51 

1*88 

1 hl*74f?Y 

1 i 1 *12f7x 

«i x 4 

i »i' 

. y hb : 

i 

4*03 1 

1*40 

1*90 

14 l* 8 Cb/v 

1 h l*12t7x 

8> 3* - * 

yj 

si !*/ 

;>*«y , 

’ 

i 1*28 

i M> 

1 1 2*12 a* 

i f- 1 -max 

W X $ 

i>’d 

i y < it ' 

-•j w I 

j 1*26 

1 *91 . 

i > 2 * 20 #v 

1 +1 -OBffx 

Xg 

24 ; 

j t>*» * 

j 

:;*yy 

i 1*24 

i 

1 *‘J1 

J i 

1 1 4 2‘28i7y 

1 

1 rl*09«v 

6x3 xg 

i 

| 37 

i > ivi7 

3*78 

i 

1*06 

J *89 

i 

1 f2*66fZ v 

1 + 1*060* 

II x g 

30* 

1 8 *50 

3*83 

1*04 

i *91 

1 f 2*7 &Zy 

1 + 1O50X 

M X| 

23* 

• 

1 6*47 

l 

i 

1 

i 

1 

3*88 

1*01 

! 1*92 

i 

1 + 2*91flv 

1 + VO50* 


In each case the wei Jd per foot given is the minimum that can be rolled, and a rolling 
margin of 2J per cent, ovri ;hi& must be allowed. See pago 7. 

l.acb weight per foot is for the meteu shaft only. Weight of connections, Ac., to he added. 
Least radii of gyration and roiame eccentricity coefficients are printed in prominent typo. 
We- actual eccentric load , K ~ relative eccentricity coefficient; Wc = equivalent concentric 
\jlue; Wc-We v K. 1 

In axh»! eccentricity Coefficients -uiUstituto actual value of “ami of eccentricity ” for «/» 
and a* respectively, , v * 

For full explanations of tables, see notes commencing page 102 L. 
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*_Sale Loads jot StaochioQ* in Btttidiwg* of Steel Skeleton Construction in London. 


REDPATH, BROWN & CO., LIMITED. 



.(defence 

Mark. | 

l 

r 

1 

_ 1 

Siae, 

L) x B 
inches. 

1 

1 

17/T 

fi x 8 

17c T 

« 

17 d T 

*» 

1 5/ T 

»> i» 

15d T 

tt 

I5fi '1 

11 

lli. T 

4 » ti 

lit/ T 

- 

7<iT 

3x5 

7c T 

« 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Short Legs Outstanding. 

Safe Conceutiic Loads, in Tons. 

Ends Fixed. 

! IltUGHTb 1ST **RKT. 

e, i 

B 

***“ ! I l I ! I I | i j j I 

j 2 i S I 4 I 6 I 6 i 7 I 8 i 9 10 t! ] H j 18 


■yau^rc-sss-sss-ssi *7 40*7 47*6,43*6 :W-5 3T»^ 
a I -D50-3 4S-7-4T1140 *143 M21 40-5 38-5.32 32‘J 
89•O IKS O 37 • - s 34 0 33 3 32 130-8 29 -tV 27* 1124.-(>',22 * 1 


:,r> *t>5V 5,M>■ i>7-043 -2' 12-7/10 337-8:334:30*525‘3 

•i} o IL-64B 038 3 30-3 3’i 4132 4 30'4'28'3;24 -3i20-2 

; 1 ; ' I , 

33-9,3-' 4 3 • 8.2<> 27 it -'ll 9 2! 1,22 0,21 ‘3 18 1,14 9 

! 1 j I 

884:37 '3,33 «• :U-0 32 3 80*7 2^0‘0;27 *4 2-"»*7 224'^4 
•29-7i2.S4!‘27 'I 23 8,24 0:23-3;22-0;20 7,194 lfl‘8,14 3 


\ \ 


:22 -4 2 1 “2 ,19 ' 0 , 1 8 '6; 1 7 *4 ! 10 ■ 1 1 ] 4 -9 13 ’6 12 *4 9 9 
jlS Sl 17-9 16-8T5-8;L4'7ii3'7il2*G 11*6!10 & 8* 

I Rivets j-in. diain. at 6-in. pitch. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

4 

Safe loads are m accordance whh the working stresses prescribed by the London County 
Council (General Towers) Act, l«0u, for stanchions of n.ild steel having “both ends fixed.” 

For other conditions and formulas, .Jt*e notes commencing poge 192 L 
Safe loads printed in italics are tor heights greater titan 10D. 

Fpr explanations of properties, Ac., see Tart IV. 
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Far ltttfe Amandin tat of Loudon Buitattog Acts (see page gt t JL> 


REDPATH, BROWN & CO. f LIMITED. 

COMPOUND , STANCHIONS J* \ Q !j_ 

(or STRUTS). J i, , J . 

Two Steel Unequal Angles Back to Back.* f~— l-^-— - ~v 

Short Legs Outstanding. i j 

Dimensions and Properties. r *• 


Composed of 
Two 

Weigh! 
per 
foot 
in lbs 

; 

Area 

in 

i 

i 

Instance 

! Radii of Gyration. 

i 

1 Eccentricity Coefficients. 

i 

Unequ.il 

Angles. 

square 

inches. 

“'X 

inches. 

! 

Axis 

Y— ¥ 

Axis 

X-X 

x * 

Axis 

Y-Y 

Axis 

X~X 

5x4 x g 

37 

10*47 

3*39 

1*60 

1*54 

1 + 1 *560v 

1 t i*43rt\ 

« x i 

-H)i 

8*50 

3*44 

1 58 

1*55 

1 4 1*6J(Zy 

1 hl*43f/x 

« x $ 

m 

6-’47 

3*49 

1*56 

1*57 

1 ¥ l*65flv 

1 + 1 *420 x 

5x3 x 6 

321 

9*22 

3*22 

1*13 

i *56 

1+2*360* 

1 + 1 *320« 

<• x i 

27 

7*50 

3*26 

1*10 

l *58 

1 t 2*46«Y 

l + l*3J0< 

ii x | 

21 

6*72 

3*32 

1*08 

1*59 

14 H*57a v 

l+l*310x 

4x3 x 4 

23 

6*50 

2*08 

1*18 

1*24 

1 +2* 14(7 v 

1 4 1 *750x 

«• x § 

I7i 

4*97 

2*73 

1*16 

1*25 

1 4 2*23tfv 

1 + l'760x 

3-2*x g 

14 

3*84 

*2*05 

1*00 

0*92 

1 i 2*470v 

1 t2*43tfv 

h x * 

12 

• 

3*24 

2*08 

0*99 

0*92 

1 + 2*530v 

1 f 2*370 < 


Xn each cafe the weight per foot given is the minimum that can be rolled, and a rolling 
margin of per cent. ove* this must be allowed. See page 7. 

Each weight per foot is for the meted shaft only. W\ ight of connections, Ac., to he added 

Least radii of gyration and 1 dative eccentricity coefficients are printed in prominent type. 

We*actnal eccentric load; K = relative eccentricity coefficient; Wc=equivalent concentric 
value; We«WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentric!ty“ for a, 
and cu respectively. 

For full explanations of tables, see notes commencing page 1021* » 
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Safe Load* far Standtimts m Sag^gji of 



'fy-XJtm&M 


REDPATH, BROWN A CO., LIMITED. 


h- V 9 “ 


•,'Jerence 

Mark. 


COMPOUND STANCHIONS 
-(or STRUTS). 

*_ t [ Two Steel Unequal Angies Back to Back. 

—-i Long Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 



The a 1 >ove safe loads ate talml ite<1 for rat'n? of slen.lerneHv op to, but not exceeding 180. , 

SafeMoad* are in accordance with the working stresses prescribed by the London County 
Council(General Powers) Act, 1809, for stanchions of mild steel having “ l>oth ends fixed " 

For other conditions and formulae, see notes commencing page 192 L. " 

Safe loads printed io italics are for heights greater than 40D. 

For explanations of properties, Ac., see Part IV. 
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BEDFATH, BBOWN A 00., LIMITED. 


COMPOUND STANCHION8 
(or STRUTS). 

d Steel Unequal Angles Baek to B; 

Long Legs Outstanding. 
Dimensions and Properties. 


1 ^ — 

- 


"V 

eft i*- 



e* 


- 

- 

A. __ 


rex 


x 

3 


—I — i 

V 


# 

Composed of 
Two 
Unequal 
Angles. 

i 

| Weight 

a i 

in lbs. 

Area 
in ‘ 

square 

inches. 

i 

1 

« 

Distance 

e x 

inches. 

| Radii of Gyration. 

L 

Eccentricity Coefficients. 

Axis 

Y-Y 

Axis 

X-X 

Axis 

Y-Y 

Axis 

X-X 

7 x 3} x g 

50} 

1462 

2*64 

\ 

\ 

3-41 

0-90 

l+0-60fZv 

l4-8*24#x 

n xg 

43 

12-34 

2-69 

3-38 

0*91 

l+o-eiflv 

l+8*22f7x 

11 x} 

36 

1000 

2'74 

3-36 

0*92 

1 

l+0-62fZv 

1+3*200* 

6x4 xg 

40} 

11-72 

2-98 

2-76 

1*12 

1 +O-790V 

1+2*870* 

II x & 

33 

9-50 

3*03 

2-73 

1*18 

l+0*81f2v 

14- 2 * 860 * 

6 x 3} x § 

38} 

1110 

2*63 

2-83 

0*94 

1+0-75<2y 

1+2*930* 

M X } 

31} 

9 00 

2:68 

1 

2-81 

0*96 

1 +0*76f2v 

l+2*9l0x 

w xg 

24 

1 6-85 

2-73 

2-77 

0*97 

l+0-78«v 

! 

> 

l+2*9Q0x 

6x3 xg 

36} 

10-47 

2-27 

2*92 

0*77 

l + 0-71«v 

14-'S*80fZx 

n Xg 

29} 

8-50 

2-32 

2-89 

0*78 

1 4 0-72flv 

1+3*760* 

n Xg 

23 

• 1 

6*47 

2-37 

2-86 

0*79 

14 0*73fly 

14*3*74 (lx 


In each 


the weight per loot given is the minimum that can be rolled, and a rolling 
io&rgin o< 2} per cent, over this must be allowed. See page 7. 

Each weight per foot is for the riveted shaft only. Weight of connections, Ac., to l>s added. 
Least radii of gyration and relative eocenti iciby coefficients are printed in prominent type. 
Wewactuol eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
value; Wc«= Wax K. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity" for a » 
and o> respectively. 

Forfull explanations of tables, see notes commencing page 1921* 
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Safe Load* tor stanchions WBuiJdingsof Steal $feefeteaf Couirai^tfiM & 


REDPATH, BROWN & CO., LIMITED. 


in London.' 


_v j {{_ (’_? Two Steel Unequal Angles Back to Back. 

j*_ v __4 Long- Legs Outstanding. 

Safe Concentric Loads, in Tons, 
finds Fixed. 


COMPOUND STANCHIONS 
(or STRUTS). 


Inference 


HEIGHTS INFEET. 


4 1 6 I 6 I 7 i 8 I 9 I 10 I 11 I 12 i <4 


7/ U 

le U 
Id U 

c/u 

be U 
5dU 


4 x 1U 


3 x 10 


3 x 8 

*» 

24 x t> 

tt 


H)2-6j60 957-2;.>t-4|51 7j49 0;46'343'6,10 9|38*135- 
kiO-nj-tSV 40-&i44-3 42*2i40-u|:i7-8:45^|33 4 31 -3 29* 
38-S37-1 35-533-932'2:30 *g' 2S‘927 3j25*624*022' 

I 

53 0-19-64(5*2 42*7 39*3:35 f'32’529 o!’25 6 


j28-8i27'l|25 4 


21-2 


16*5 

m 

19-4 

17'1 

151 

IS'l 


|2I '7|20-2jl8*6jl7 0:15 4 18'8|]2‘220'7 j 

jiK*4il7 015-7*1i 4; 13 111 7:10-4 9'1 J 


i i 

l t 


Rivet* } in. 4mm. tit 6-In. -pitch. 


The above stiff loads are tabulated for ratios of slenderness up to, but not exceeding ISO. 
Safe loads are in accordance with the wurkiug stresses prescribed by the London Count« 
Council (General Powers) Act, llKft*, for stanchions of mild steel having “both end*fixed." 

For other conditions and formulae, see notes commencing page 19&L 
Sale loads printed in italics are for heights greater than tOD. 

For explanation* of properties, Ac,, see Part IV, 
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FarUOB A.llilrtnwmi pf LomdaU Bwidblt Act. (tea 


BEDPATH, BEOWH & 00., LIMITED. 


COMPOUND STANCHIONS 

(op STRUTS). ... , . 

a\ » ff\ 

Two Steel Unequal Angles Back to Back. x ,* ; 

Long Legs Outstanding. '?* I 

Dimensions and Properties. 



oeed of 


Unequal 

Anfisa 


5x4 x g 
« x g 
*1 X g 

5x3 x g 

M X 4 

» x 8 


Weight Area jjyietance 

per in ; P 

root square | . jV, 

in lbs. inches. : Incl<<,s - 



Radii of Ovr&tion. j Eccentricity Coeffldente. 


Axis 
X X 



[1 + 1-Olftv t f 2-16 a* 
! 1 4 i03tfv i r 2*15 ax 

Im-oft* i+2-i4«x 

i 

i 

j 1 f 0-89*7-. H3*4(tox 
1 + 0-91ffv; 1 i 2’99#x 
3 +0'93#v! i f 2*97f?x 


4x3 x g 

n X g 

3x24 x g 

n X A 


| 4-97 

! 2-23 

3-84 


3 24 

1*83 


1 + 1*2-^, 1 +3*41(2x 

1 + 1 j 1 i- 3*40#x 

I * 


1 +1 -l:\av ; 1 + 3'37a* 
l + l*7U«vi 1+3*85a* 


Bach weight per foot is for the riveted shaft only. Weight of connection*, Ac., to ha added. 
Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 
We»s&otuftleccentric load ; K -- relative eccentricity coefficients: Wo - eunivn. Yin- concentric 
value; Wc=WexK. 

In axial eccentricity coefficients sulnjtitule actual value of '‘arm of eooenmt.i*v " lor < 7 . 
and ci* respectively. 

For full explanations of tables, see notes commencing page 192 L. 
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REDPATH, BROWN A CO., LIUITSD, 


yy COMPOUND STANCHIONS 

; (or STRUTS). 

* Two Steel Equal Angles Battened. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 



Reference 

Mark. 



12 gV 
12/V 
12e V 



Site, 
D x 15 


HEIGHTS IN FEET. 


Inches. 

10 | 

x8J 

10 

X 

11 

911 

X 

II 

9 

X 1 

'i 

8$ 

y 

!• 

8* 

X 

I* 

8A 

> f 

»8 

7f* 

A 

•i 

7,** 

\ 

n 


For S-in. and 5-In. 
angles. 



For 4j-in. to 2-in. 
angles. 


The angles forming stanchions 
or struts of this class are usually 
secured together with batten 
plateB spaced alternately at 
right angles to each other. 

Sec opposite page for conven¬ 
tional spacing and proportions. 


The Atom mU load* are tabuUted for rotioe of xlendaroea* op to. but not exceeding 160. , 

Safe tatda on, to ueordanw with the working rfnmee peewrloeii Wy ttw lxMoeOmsty Cuwll Ouunlfevm) 
Act, MOB, I m itoohioM of mUd etoal tortng ** both nda fixed. “ 

Vet other nStloM and formuto, we note* oouimewrlog page WIL. 

*to«DtplMMtl«H of pfoporttea, to., WM Port IV. _ 1 
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Ac u l \\' 


BEDPATH, BBOWN A 00., LIMITED. 


IPOUND STANCHIONS ^ V“i ^ 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

Dimensions and Properties. 


» 





» 

Composed of 1 
Two 

Equal 

Angies. 

Weight 

1 

1 

Area 

1 

Thickness i 

Radii of Gyration. 

Eccentricity Coefficients. 

per 
foot 
in lbs. 

i 

in 

square 

inches. 

OI 

Batten i 
Plates. | 
Inch. ] 

1 

Axis 

V-V 

i 

i 

Axis 

U—U 

! Axis Axis 

I v-V u-u 

1 

i 

6 X0 xf 

674 

16*88 

$ 

2*28 

3*23 

1 +0’82ffv 1+0-50AU 

II x § 

484 

14*22 

g 

2*30 

3 09 

1 + 0*81(7v li0-52at 

II xi 

394 

11*60 

■4 

2*32 

2-95 

l + 0*79flv‘ M 0*55flu 

5 x5 x£ 

474 

13*87 

? ! 

! 1*88 

i 2 83 

1 + l*00f? v l+0*56Ou 

» x jj 

40 

11*72 

& 

1*89 i 

| 2-69 

1 +0*98/7v l + 0-59au 

H xi 

32} 

9*50 

> 

1*92 

■ 2 r>5 

1+0*96^ 1+ 0*63au 

f 

1 424 

12*38 

: a 

1*69 : 

‘4 63 

1 f H2F7 v l+0*60#o 

il xg 

j 36 

10*47 


1*70 

1 2-4‘j 

11 i l‘10(L ’ I +0*64tfu 

« x J 

! 29 

I 

j s* 5 ° 

A ! 

1*72 , 

, 2-35 

i 

1 + 1*07/7- !] t0*GSWu 

1 i 


CONVHNTtONAI. MAXiMUM SPACING AND MlMMCM PROPORTIONS OP BATTEN Pl.ATTS FOR 
CONCENTRIC Loading (4m. Ry. Jingintering and UanUenaxr. of H Auxoc.} 


Maximum centres of end rivets of batten plates = h inches. 

a _ av- ■_ „# j 10 times b the width of one lep in inches. 

A w ttie lesser vaine oi | times t the angle thickness in inches. 

Minimum width of batten plates = g inches. 

- ^ .v_ I b the width of one leg, or e the horizontal centres of riiets, or iln 

g ■» tws greater value of | W idth suitable For 2 rivets, in im hea. 

Rivet diameter = | inch for angles J, and 1 inch thick. 

h <i »f h m h -ft inch thick. 

n >i m i * * ■« i and A inch thick. 

4b (Mh mm the weight per feet given It the minimum that eon be tailed, end » roUitie margin of S| p j r cent. u». 
thle wet be allowed. See pege 7. 

Each weight per foot ie fra the theft only. Weight of batten pltatee. riveta, b**e, 4<\, hi he added. 

(«ct radii of gyration and relative eccentricity coefficients are printed In prominent t \ i»\ i-p x 

W>. actual eccentric toad; X*tr«l*.tlve eccentricity coefficient) Wcwequ valent court 1 .me value, Was* Way K. 

IB nXinl eccentricity coefficients substitute actual value of “arm of eocuu’rieJty" fnr it v and a o respectively. 

For fttU axplanat too* of tables, *oe natea eommantieg png. 192 L. ■ j 







REDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


HEIGHTS 



Reference 

Mark. 

Size, 

D x B 
inches. 

■ 



7e V 
7 dV 
1c V 
7 6 V 

6c y 
66 V 

56 V 
5a V 




93 


6*41 5-9! 5-3 


For sketch, see page 180 L. 


Tbr .tore nh load* ue talvulated for ratio* of aleatenea* up to, but not exceeding 160. 

Baft load* in In aocwdanoa witL the working rlrnaani pre.crlbed by rite London County Council (Omni) Fowar* 
Act, l9Uh, tor atanehion* of rullri »t«el having "both rad* Aged." 

For other condition* and formula', toe note* commencing page 193 U 
Safe land, printed tn Italics are for beijht* greater than 40B. 

Fur explanation* of properttee, *c., aat Fart IV. 


188L 


>x 





























































Per Util Amendment of London BoUdin* Acte (nee page *« LX 


REDPATH, BROWN A 00., LIMITED. 


RPOUND STANCHIONS . 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

Dimensions and Properties. 


‘/V'i 





Weight Area . 

a as- 

i IVib r_iat©. 


in lbs. inches. 



V 

Radii of Gyration. 

Eccentricity Coefficients. 

Axis 

Axis 

Axis 

Axis 

V-V 

U—17 

V-V 

U—U 

1-48 

244 

l + l*28«r 

1 +0G4«u 

1-60 

2 29 

I t l*26« v 

1 + 0 ‘09f7u 

1*52 

215 

l+l*22tf v 

i+o-74a u 

1*54 

2 01 

l + l*19flv 

l + O'Sltfu 

1*29 

2*10 

1 +1*47(7-v 

l +0‘74#u 

1*31 

1 95 

1 4 1 *43tfv 

1 + 0*8l££u 

1*34 

1-81 

1 f l*380v 

1+0*89£/l 

1*09 

1-90 

It 1*76 a v 

i l+0'81£Zi> 

M2 

1*70 ! 

1 tl*70tfv 

1 t 0S9££u 

1*13 

Mil ! 

! 1 h t*64tfv 

1 i 0-99«i; 

1*15 

! 'fkS i 

l ■ J*61f?v 

l + l-OU/v 

1*15 

1 17 

: 

1 -t l*60tfv 

1+llU/b 

0*91 

i m 

11 2i2#v 

1 +0-99f7u 

0*93 

1 41 

1 i 2*02 av 

1 + 1-llrtu 

0*94 

l -:w 

1 + l'97rtv 

l + 114#u 

0*95 

1*26 

l + l*94#v 

1 + 1 *28#u 

0*84 

1-28 

1 + 2’22rtv 

1 +1 -22f7u 

0*85 

1 17 

• 1 + 2*20 (lv 

; 

l + l*370o 

0*74 

107 

l + 2*56tfv 

l + l*48#u 

0*75 

103 

1 + 2*49 av 

1+1 *34&u 


For conventional spacing and proportions, see page 181L. 


In «Mb nee the weight per foot given la the minimum that can be rolled, ami a rolling margin of 21 per cent, near 
thu mqet be allowed. See page 7. 

we Jffc*J*rI <>0 t U for the shaft only. 'Weight of batten plates, rh ote, base, 4c., to bo added. 

JS"** **— 1 °* *y tail on and relative ecoen tricity eoelBcian|e are printed in prominent type. 

w em a e t w al eee m We load ; Karelative eecentrlcity coefficient j We*=cquivaicnt concentric value; Wo«WeXX. 

» •** eeeentrleity coefficients aubrtitute actual value at " am of eecentrlcity " for Civ and Civ reepeottvaly. 

For full explanation* of table* ee* note* commencing page 1921* 


























Side Loads W Stanchions Steel Sa .' London? 


REDPATH, BROWN A CO., LIMITED. 

Tfp*~1 

j tt‘ ■ 

a ■ -i 

ill 

* 

STANCHIONS (or STRUTS). 
Stool Tooo. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 

Reference 

Mark. 

I 

i 

j HEIGHTS IN FEBT. 

Sine, 

BxDxt 1 

inches. j-— ——- - —-— —- —. ■ ... 

2 3 ; 4 ! 5 j 6 7 8 0 10 il 12 14 

1 ! i i 1 



21« W 
20e W 
20d W 
lOe W 
l9dW 
17c W 
17d W 
16e W 
16dW 




:4xJ 
6x3x £ 

» *8 
5x4 ^ i 

x| 

3x$ 



The pbore safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. 
Safe loads are, in accordance with the woiking stresses prescribed by the London 
County Council (General Powers) Act, 1900, for sumhions of mild steel haring "both 
ends fixed,” 

For other conditions and formula;, see noteacommencing page 192 L. 

Safe loads printed in italics are for heights greater than 40D. 

F<pr explanations of properties, dec., see Part IV. ( 









London BugdVrfg ft'ctsliwfefoige LX ’ 


REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Tees. 

Dimensions and Properties. 




u- ex *- * 

i 

X' 



Weight. 

Area 

i 

j 

1 Distance 

i 

| Radii of Ovration. 

! Eccentricity Coefficients. 

1 

B x D X t 
inches. 

ner 
foot 
in lbs. 

in 

1 square 
inches. 

; ejt 

, inches*, 
i 

I. 

1 

* Axis 
| Y V 
! 

; Axis 

X X 

l Axis 

j v y 

{ 

i 

Axis 

x-x 

1_ 

6 x 4 x J 

16*22 

4*771 

3*03 

1*34 

1*13 

i 

Itl *66 (lv 

14 2*39tfx 

6 x 3 x J 

14 •;>:’» 

4-272 

2 32 

112 

0*78 

1 -r 1 *48(7 v 

1 » 3*76rt\ 

" x 8 

11 -os 

3 260 

2 37 

1 -40 

0*79 

1 4 1 53 ay 

1 +3*75<7x 

r» X 4 X 4 

14 -51 

4 -2ns 

2*95 

1-08 

i-it; 

1 i 2*13tfv 

1 \ 2*1S(7v 

ft x| 

11*07 

3*257 

3*00 

1*06 

1*17 

1 4 2*21 a v 

1 4 2 *19(7 v 

5x3x4 

12 70 

3*762 

i‘26 

1*15 

0*82 

I f 1 '87ffv 

1 4 3*37(7: 

If x§ 

9*78 

2*875 

2*31 

113 

0*83 

1 + 1 *94#v 

1+3*37 a% 

4 x5 x | 

14*50 

4*264 

3*47 

0*78 

1*56 

1 4 3*31 (35y 

i + i*4 sax 

11 x | 

11 06 

r» 

3*253 

3*53 

0*76 

1*54 

l + 3*45av 

1 + 1 *48#x 


la each case the weight per foot given is the minimum that cau he rolled, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight ot connections, Ac., to be added. 

Jbeast radii of gyration and relative eccentricity coefficients are printed in prominent type. 

We=actual eccentric load; K=relative eccentricity coefficient; Wc - equivalent concentric 
value; WcsWexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity “for a* 
and a* respectively. 

For full explanation! of tables, see notes commencing page 102 L. • 
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Site Load* ter stayrtelwi$ in- ASIdtegl of Stool StateM Co wtra c tl o o to londoo. 


REDPAJH, BROWN A CO., LIMITED. 


1 

’ D ; STANCHIONS (or STRUTS). 

Steel Tees. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 



Reference 

Mark. 


■Size, 

B > !» X t 
itu hes* 


HEIGHTS IN FEET. 


4*4 x$ 217 20*3 ■ 19*0 17 6 
,, x| 1.6-5 15 4 ! 14 4 13 3 

i 


15e W 
15dlY 

. 

I f 

i 1 

14d^t •• xf 14-5 13-61 12 7 118 

i 

13eW 3.) >; 3J > * 18 5 171 ; 15-R 14-3 

! i 

13d W xg 141 13*0; 12 0! u-o 

I i 

1 ' 

lie W 3 x 3 x J 15 3 14 0 ! 12 7 114 

lid W ». xg 11-7 10*7 00 8-6 

8dW 2^x2ix| 9-3 8-3 7*3 6*3 



86 W 


.. *x£ 1 G-3; 5-6 I 4*9 4-2 


7 


9 

10 ■ 

11 

14*9 

13*5 

12*2 

10*8 

9*4 

11-2 

10*1 

9.1 

8*0 


181 

120 

10*8 

9*7 

8-5 

10 1 

9*2 

8*4 

7*5 

66 

11-8 

10-5 

9*1 


i 

8*9 

7*8 

6*8 



8*8 

7*5 




6-6 

5*5 

t 




The shore safe load* are tabulated for ratios of slenderness up to, but not exceeding 140. 
Safe loads an in accordance with the working stresses prescribed by the London County 
Conndl (General Powers) Act-, 1909, for stanchions of mild steel haring “ both ends fixed.” 

For other conditions and formulas, see notes commencing page 192 L. 

Safe leads printed in italics are for heights greater than 40D. 

Foj explanations of properties, Ac., see Part IV.. „ 
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' Far IMS Amendment «f Lewie* Building Acts (see-pag-e m L* 

REDPATH, BROWN «fe CO., 

LIMITED. 


« 

STANCHIONS (or STRUTS). 
Steel Tees. 

- "Jr." 

■ * , r 

>/v : j i 

y-l- — y 

Dimensions and Properties. 

- 

X 



Size, 

BxDXt 

inches. 


Weight 

& ias!*ik&. 



4 

x4 x J 

12*78 

3-758 

2-84 

0’83 

1-20 

14 2‘90tf v 

1 U-9S0X 


« x | 

977 

2-872 

2-89 

0*81 

1 21 

14 3'02r7v 

lxl-98«x 

4 

x3 xj 

1108 

3-260 

2-18 

0-89 

0*85 

l i- 2-51 f7v 

1 +3*01fZ* 


•l x g 

8 49 

2-498 

2-23 

0-87 

0'8€ 

1+2-617/v 

1+3*00<7x 

3i 

x3^x 4 

1108 

3-258 

2-40 

0-73 

1 0i 

1 + 3'26f7v 

1 + 2-27 tfc 


n x 3 

8-49 

2-496 

2 51 

0*71 

1 05 

l+3*4itfv 

l+2-27«x 

3 

x3 x4 

9-38 

2-760 

2 08 

0'63 

0-88 

l + 3*71«v 

l + 2-65ffx 


H X| 

7-21 

2 1 *21 

2 13 

(>■62 

0 89 

i+3-90flv 

1 h2 65flx 

2^ 

x2Jxf 

5-92 

1-741 

1-75 

0*52 

074 

14 4*61ttZv 

1 + 317#x 


n x£ 

\ 

4-07 

1-197 

1 80 

0*50 

1 

0-75 

t+4'96av 

1 

1 +3*19fZx 

In each case the weight per foot given is the minimum t hat can be rolled, and a roiling 
margin of 2$ per cent, over this must be allowed. See page 7 
» Each weight per foot is for the shaft only. Weight of connections, dec., to be added. 

Least radii of gyration and relative eccentricity coefficient s. are printed in prominent type. 

* We=actual eccentric load; K=relative eccentricity coefficient; Wc=equivalent concentric 
Talue; Wc= WexK. „ 

In axial eccentricity coefficients substitute actual value of “ arm of eccentricity for «» 
and a* respectively. 

For foil explanations of tables, see ne^eB commencing page 192 L. % 
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safe Load* for Ltwfion. 


REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Deference 

Mark. 


23 X 
22 X 
21 X 
20 X 
19 X 
18 X 
17 X 
16 X 
15 X 
14 X 


Siz<, 
0 

inches. 


HEIGHTS JLN FKET. 
« 


ri 


! 


Hi 


I ! 

! 8 10 ‘ 12 


16 j 18 


|f>54 531 
501 4S0 
451 431 
404 384 
350 310 
317 299 
;277 *260 
1240 *224 
206 191 
174 159 


508 486 
458 436 
410 389 
364 345 
1322 303 
|2S1 263 
j243 226 
'208 192 
! 175 160 
145 131 


24 

26 28 

SO 

463 

441 418 

395 

415 

393 371 

349 

368 

348 327 

306 

325 

305 285 

265 

284 

265 246 

2*27 

245 

*227 210 

192 

209 

192 176 

159 

176 

160 144 


145 

117 

130 



BaseB and Caps arc formed 
of heavy steel slabs, bored out 
and shrunk on to the accurately 
machined column ends. 


Base. 


& 

Cap. 


The Above safe loads arc tabulated for ratios of slenderness up to, but not exceeding 100. 
Safe loads are in accordance with the working stresses prescribed by the London County 
Council (General Powers) Act, 1909, for stanchions of mild steel, having " both ends fixed." 

For other conditions and formulte, see notes commencing page 192 L. 

For explanations of properties, <fcc., sec Part IF. ^ 
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REDPATH, BROWN A CO., 

LIMITED. 

• 

STANCHIONS (or COLUMNS). 
Solid Round Steel. 


Dimensions and Properties. 



Diameter 

in 

inches. 


Weight 




384 6 
353-2 
323-2 
294-5 
267*1 
241 0 
216-3 
193*0 
170*9 
150*3 


square 

inches, 


113100 

103-870 


Radius 

of 

Gyration. 


3*000 

2-875 

2*750 

2*025 

2-500 

2-376 

2-250 

2*125 

2000 

1-875 


Eccentricity Coefficients. 


Semi-diameter. General. 


1+0-670 
1+0 700 
1 + 0-730 
1 +0-760 
1 -} 0*800 
1+0-840 
1+0890 
1 + 0-940 
1 + 1-000 
1 + 1070 



Slabs op tub cndeknotkd widths and thicknesses are stocked in lengths op 

ABOUT 12 PKKT. 


Width and 

Suitable 

Thickness. 

fot 

Inches. 

Diameters. 

18* X 4 

10 to 8 inches 

16 x Si 

8 to 7 •• 

14 X 8 

i 7 to c ii 

12 X El 

0 LO 5 <t i 


Width and 
Thickness. 
Inches. 



Suitable 

for 

Diameters. 


6 to 4 incites. 
4 to 31 ii 
3} to 2j H 


Above sizes are for concentric loading. 

Special calculations are necessary tor the design of slab cap plates supporting eccentric 
loads. See Pant IV. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2$ per cent. o v er this must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of base, Ac., to be added. 

We«actual eccentric load; K=relative eccentricity coefficient; Wc»equiralent concentric 
value; Wc=WexK. 

Xu *«bi eccentricity coefficients substitute actual value of “ arm of eccentricity " for a. 

For full explanations of tables, see aftes commencing page'l02 L. " # 
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Safa Load* liar Sta nchion s in Building* of Steel Skeleton CoBstracttorr in London. 


REDPATH, BROWN A 00., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 


13 X 
12 X 
11 X 
10 X 
9 X 
8 X 
X 
6 X 


Hi/.e, 

P 

inches. 


HEIGHTS IN FEET. 



C 




Bases and Caps are formed 
of heavy steel slabs, bored out 
and shrunk on to the accurately 
maohined column ends. 


Bask.* 


The above safe loads are tabulated for ratios of slenderness np to, bat not exceeding 180. 
Safe loads are in accordance with the working stresses prescribed by the London County 
Council (General Powers) Act, 1900, for stanchions of mild steel having “ both ends fixed." 

For other conditions and formulae, see notes commencing page 192 L. 

For explanation of properties, Ac., see Part IT. 

«. r « 




« 
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v r» - ForMtofr Amendment of Ltmdtfn ftntldi tog Acts (sow page «* L> 

REDPATH, BROWN & CO lf LIMITED. 

STANCHIONS (or COLUMNS). 

Solid Round Steel. 

Dimensions and Properties. 



* 


Diameter 

in 

inches. 


Weight 
per 
foot 
in lbs. 


Aiea 

in 

square 

inches. 


Radius 

of 

Gyration. 


Eccentricity Coefficients. 


For 

i Semi-diainoter. 


Goneral. 


7 

130 9 

38-485 

I -750 

5 

l + l'lSrt 

61 

112 9 

33-183 

J 625 

5 

1 + 1-23 a 

6 

9613 

28-274 

1 -500 

5 

i + l -34 a 


80-78 

23-758 

1 -375 

5 

i +1 -46 a 

5 

nt ;-to 

19-635 

1 -250 

5 

l +1 -ma 

41 

5107 

15-904 

1125 

5 

i + i-7m 

4 

4272 

12-566 

1 OOO 

5 

1 + 200C7 

31 

32 71 

9-621 

0 875 

5 

1 * 2-29(1 

3 

24 03 

7-069 

0 750 

5 

1 + 2G7rt 

21 

16-69 

4-909 

0-625 

5 

1 + 3-20W 


Slabs of the undkrnoted widths and timcbnessks are stocked in lengths of 

« A BOLT 12 FEET. 


Width and Suitable 

Thickness. j (or 

Inches. Oiani lasers. 


13 x 4 
16 x 31 

14 x 3 
12 x 2J 


10 to 8 inches. 

8 to 7 •• 

7 to 0 m 

6 to 5 n 


Widtli and 
Thickness. 
Iiu’lies. 

Suitable 

for 

Diauie’ ers. 

10 x 2 

5 to 4inohuB 

9 x 1J 

4 „ 31 „ 

8 x 11 

31 u 21 H 

i 

i 

- 1 


Above sizes are for concentric londing. 

Special calculations are necessary for the design of slab cap plates supporting eccentric 
loads. See Par^lV. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 8} per cent, over t his must be allowed. See page 7. 

Egoh weight per foot is for the shaft only. Weight of base, dec., to be added. 

We=actual eccentric load; K=relative eccentiicRy coefficient; Wc-equivalent concentric 
?ajue; Wc=»WexK. 

In axial eccentricity coefficients substitute actual value of “ ami of eccentricity” for a, 

Per full explanations of tabjes, sec nqges commencing page 1D2 L. • 

m mm n-i — r i--. mm .■ - ----r- - -a.... mm . - 
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Safe Loadi for StMchioui in Building* of Stool Skeleton CoQitneHw In Loudon 


REDPATH, BROWN & CO., LIMITED. 


PART VI.-—LONDON. 


Explanations of the Tables. 

Pain 122L to 101L inclusive. 


Port VI. 


Amnnutot 


Page Number*. 


Compound 

Stanchion*. 


See Part IV. for general formulae, explanations of 
properties, <fcc. 

All the tables in this part relate to simple and com¬ 
pound sections as stanchions, struts or columns. 

These are compiled in accordance with the Amendment 
of London Building Acts, London County Council (General 
Powers) Act, 1909, Part IV., with respect to buildings of 
Steel Skeleton Construction in London, for text of which 
see page 211 L. 

The arrangement is identical with Part II., also relating 
to stanchions, which complies with the principal London 
Building Acts, 1894 to 1908, and Provincial Building 
requirements. 

For convenience of reference the pages of this part 
bear the same numbers as those of Part II., with the 
addition of the letter “ L ” signifying “ London.” 

A full range of plate thicknesses is given for each joist 
and channel compound stanchion. 

In a series of superimposed stanchions it is t convenient 
and economical to retain the same section of joist or 
channel throughout, varying the plate areas, only, in 
aceordance with the loads. 

The tables afford a ready means of selecting suitable 
types for this purpose. 
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For 1000 Amendment of London Building Acts (see page stx L> 


REDPATH, BROWN A CO., LIMITED. 

The tabulated safe loads for each latticed stanchion, Latticed 
assume efficient bracing between the individual members 
composing the shaft. 

Conventional minimum proportions of lattice bars and 
batten piates for eoncentrie loading are indicated on the 
tables. Practical considerations will frequently cause the 
minimum proportions (especially of batten plates) to be 
increased considerably. 

The conventional minimum proportions are not 
applicable to stanchions under “ intentionally ” 
eccentric loading*. 

Certain formulae for the design of lattice bars are noticed 
in Part 17. 

In structural steelwork applied to buildings, angle and su^ l ch!on«oT 
tee stanchions or struts are usually the compression Strutfc 
members of lattice girders or roof trusses. 

The tabulated safe loads for the condition of “both onds 
fixed ” are generally applicable to such members, unless 
each end connection consists of one bolt or one rivet only. 

In the latter ease refer to the condition of “hinged 
ends,” page 199L. 

Solid round steel stanchions or columns are most useful Solid Round*, 
in positions wher? considerations of space are of primary 
importance. For a given load the possible minimum of 
overall dimensions is attainable with this type. 

Particular care should be taken to ensure concentric 
loading on solid round steel stanchions as the effect of 
eoeentricity is relative^ very great. 
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Safe Loads for StaifitriwM la Eolltgflr. of gfeg Slrtfetair , ei)liiltr#ft» te t&mfem , 


KEDPATH, BSOWN A CO., LIMITED.' 


Detail* 


Various types of stanchions with suitable designs for 
bases, caps and connections are illustrated in Part V. 


Dimetuiont All dimensions are stated in inches and all properties in 

and Properties. 

inch units. 

Overall Size* [) _ depth, B = breadth, and t =■ thickness. 

Composition. The composition of compound stanchions is described 
in the first columns of the right-hand pages in the same 
manner as in Part I. 


Plate 

Thicknesses. 


Rivet Pitch. 


Weights 
per foot. 


Areas. , 


Radii of 
Gyration. 


When (he platinir on each flange exceeds $ of an inch, 
two or more plates may be used to form the total thick¬ 
ness required. 

The standard rivet pitch for compound stanchions is 6 
inches, the diameter being l -inch or ^-inch as indicated 
on the tables. 

Each weight per foot in lbs. of compound plated 
stanchions and of double angles back to back, includes an 
allowance for rivet heads at standard pitch. 

Each weight per foot in lbs. is that of the plain or 
riveted shaft only. The weight of base, cap, connections, 
lattice bracing, batten plates, extra rivets, Ac., requires to 
be added in estimating the total weight of a complete 
stanchion. ( 

Each area in square inches is the superficial area of a 
cross section at right angles to the longitudinal axis. 

Least and greatest radii of gyration are tabulated for 
each stanchion. 


« 
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REDPATH, BROWN & CO., LIMITED. 


The least radius of gyration is invariably printed in gyration, 
prominent type. 

For each joist and channel and stanchions compounded 
of these—excepting No. 24 L, page 137 L, and Nos. 32 M 
to 29 M inclusive, page 149 L —the least radius of 
gyration is about “Axis Y—-Y” passing through the 
centre of gravity of the figure and parallel to the web 
or webs. 

The greatest radius of gyration for each of these sections 
is about “Axis X—X” passing through the centre of 
gravity of the figure and paraiit i <o the li.m >es. 

The converse applies to Nos, 24 L and 32 M to 29 M, 
noted above. 

The tabulated radii of gyration for each tee and tee 
shaped stanchion formed of two angles bark to back, are 
also about central axes, but the least radius may he about 
“Axis Y—Y ” parallel to the stalk, or about “ Axis X—X n 
parallel to the table, depending upon the dimensions of 
the section. 

For each simple or latticed angle stanchion, the. least 
radius of gyration is about tbe major “Axis V—V ” of 
the inertia ellipse. The greatest radius for each of these 
sections is about the minor “Axis U—U ” of the inertia 
ellipse. 

For solid round steel stanchions, all radii of gyration 
about central axes are identical. 

No deduction is made for rivet holes in the calculation Hole* 
of radii of gyration of compound sections. 
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Safe Loads for Staachimn in Buildtag« of Steel Skeleton Conitroctton ia Loudon. 

REDPATH, BROWN & CO., LIMITED. 


Tabular Load*. 


Dimension "d. M 


Concentric 

Loading. 


Ratio of ‘ 
Slenderness. 




The tabulated safe loads are without exception relative 
to the least radius gyration. 

• 

Dimension “ d ” in the tables of oompound stanchions, 
pages 136 L to 149 L, and pages 154 L to 159 L, is the 
spacing of the component joists or channels upon which 
the tabulated properties are based. 

Any increase or decrease of “ d ” will therefore increase 
or decrease the radius of gyration about “Axis Y—Y,” 
and, with the exception of No. 24 L, page 137 L, and 
Nos. 32 M to 29 M, page 149 L, will also Increase or 
decrease the tabulated safe loads. 

The maximum inereuse of safe load is reached when 
“Axis X —X ” becomes the* axis of least radius, safe loads 
relative to this axis being constant for all values of “d.” 

The tabulated safe loads for Nos, 24 L and Nos. 32 M 
to 29 M are the maximum for these sections, and will be 
decreased when “Axis V—Y ” becomes the axis of least 
radius. 

Each tabular load is described as “safe concentric.” 

This implies that the centre of application of the load 
or system of loading is, so far as practically possible, 
coincident with the central vertical axis of the stanchion, 
or in other words that there is no intentional eccentricity 
of loading. 

If the height of a stanchion is divided by its least 
radius of gyration in the same unit dimension (both 
generally expressed in inches) the quotient is termed the 
“ ratio of slenderness.” 
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For IflQQ Amendment of London Building Acts (see page sis L> 


REDPATH, BROWN A 00., LIMITED. 


1 = height of stanohion in inches. lUti® of 

’SlondemsM. 

k = least radius of gyration in inches. 

1 • 

— ■■ ratio of slenderness, 
k 


In the tables the nearest even height of a stanchion Limitinc 
not exceeding that for which the “ ratio of slenderness ” **“ *' 

is equal to 160 is taken as the limiting height for which 
a safe load is given. 

Some authorities prefer to limit the height of a 
stanchion to the lesser of the two values : — 

(1) . 160 times the least radius of gyration. 

(2) . 40 times tin* lenst overall dimension T>. or R 

Frequently limit (2) gives a lower height, than limit (1). 

For this reason, safe loads on all heights greater than ,ta i icfc 
the limiting height by (2) are printed in italics in the 
tables, 

•i 

The tabulated safe loads have been calculated from 
the working stresses in tons per square ineh, specified 
in the 1009 Amendment London Building Acts, for 
pillars of mild steel having “both ends fixed.” 

For these working stresses and other end conditions, 
see page 201 L. 

o 

The following straight line formulae are derived from Formula, 
the tables of specified working stresses and may be used 
in preference to interpolation for intermediate or for 
other ratios of length to least radius of gyration not 

tabulated in the “ Amendment.” 

• • • 
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smuw Loftda for Stsnchlo&a in Builcttctfit of Steel Skeletant^ntftru&ita iflLondcn. 



Mild Steel Pillars. 


Ratio of 
Lengtb to I.east 
Radius of Gyration. 


Woifcin® Stress in 
Tons j»er square inch 
of section. 


0-100 

100 - HO 

0 - 140 

140 - 180 

0 - 100 


4 5 ' 40k 


-i r» 


H*”) 


5 5 


1 

40k 

1 


«>■,) 


3-5 i 


140 


20 


) 


Condition of Rods. 


Hinged Ends. 


One End Hinged 
and 

One End Fixed. 


160 - 210 


i * ** 

h o — 


40k 


6 5 - 




Roth Ends 
Fixed. 


1 = height of pilur in inches* 
k = least jaflius of gyration in inches. 

"Hinged ende” Safe loads for “hinged ends v anrl “one end hinged, 
^ced. n oneend one end fixed ” may be got directly from the tabular loads 
f ** ecL as follows :— 

W — tabular safe load in tons for “both ends fixed.” 

* * * 

W, = required safe load in tons for another* condition 

of ends. 

A = tabular area of section in square inches. 

j- ® ratio of length to least radius of gyration, or 
ratio of slenderness. 
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BEDPATH, BliOWN & CO;, LIMITED. 


For “ hinged ends ”:— 


£ frto 100. 


W, - W-2A. 


^ 100 to 140. W K - W - 


“Hinjred radi" 
and one end 
hinged, one end 
fixed" 


k L " 100 \ 
H ' 40 / 


For “ one end hinged, one end fixed ” 


£ 0 to 140. 


140 to 160. 


W--A. 


W - W 


( A + ‘ To 


- 140 


*For these higher ratios it will generally be more con¬ 
venient to multiply the area, by the working stress. 

It may be pointed out that 100, M0 and 160 Economical 
respectively are the economical limiting ratios of slender¬ 
ness for the three conditions of ends, as above these 
values the working stresses, are reduced 100 per cent, 
more rapidly than lielow them. 

In other words the reduction is at the rate of one ton 
per square inch for each increase of 40 of the ratios up to 
the foregoing limits, but at the rate of 2 tons per square 
inch for eaoh similar increase beyond them. 
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WORKING STRESSES IN TONS PER SQUARE INCH OF SECTION, 

BY 1909 AMENDMENT OF LONDON BUILDING ACTS, 

FOR STANCHIONS OF MILD STEEL UNDER CONCENTRIC LOADING. 


Sale Loads for Stanchions, in Buildings of Stool Sketoteo Coasuttcucu in Loudon. 










S£*££ £8823 8BKSIS 


For i960 Amendment of London B(aiding Acts (see page an LV, 


REDPATH, BROWN A CO., LIMITED. 



(1) m Working streseM for "binged ends.” 

(2) =• n it “ one end binged, one end Used," 

(8) m h m “ both ends fxed." 

The working streaaeB for ratioi of slenderness beyond the economical limits (i 
199 L) are printed in italics. 
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Safe Loads for Stancfafama in ButUhogs of'Steel, Sfoektt&n - €«tf rtMtrt ten far London. 


RE D? AT H, BROWN <fe CO., LIMITED. 


Stanchions. 


L.C.C. ( 1909 ) Amendm 


ALIGNMENT CHART I. 


Lay transparent straight edge across scales— 

(a) At height in feet on scale L. 

(i!») <t radius of gyration on scale k. 
(c) Read safe stress on scale f. 


40rr= 


TIG' 1 


12.^ 

10a 


:Tr 

4 -' r, 4 

-H.V3 


k 

L 

Feet 


k 

Inches 


Tons per sq. inch 
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1?©r t9& Aww»d*ttei»t Of Londo'rt Building Acts (sefcttafje six L). 


REDPATH, BROWN <fe CO., LIMITED. 


L.CC. (1909) Amendment 


o-6f 


ALIGNMENT CHART II. 


Lay transparent straight edge 
across scales— 

(a) At safe stiess on scale f. 
(^) i! area on scale A. 

(c) Head total safe load on 
scale VV. 


I'SrH 


Tons per sq. inch 



Stanchions. 


20 


A 

Square Inches- 


X)3L 



Sale Lead* -for Stanchions In Buildings of Steel Skeleton Constrttctfon in London. 


REDPATH, BROWN A CO., LIMITED. 


Eccentric 

Loading. 


Accidental 
EccenU icily. 


Intentional 
Lcceu tricity. 


Eccentricity 

(general). 


Arm of 
Eccentricity. 


Principal Axes. 


Leading. 


Eccentric loading is of two descriptions, via.:— 
“ Accidental ” and “ Intentioua! ” 

it 

“ Accidental eccentricity ” is due to the fact that 
the physical and geometrical axes of the practical column 
rarely coincide throughout the height, owing to the 
inherent but practically unobservable defects of material 
and workmanship. 

The theory of the strength of columns is based on the 
primary assumption of a perfectly centred column of 
perfect material and workmanship, the factor of safety 
applied to the derived formula) for ultimate strength 
being sufficient to cover the necessary allowance, inter alia , 
for “accidental eccentricity” thus giving suitable safe 
working stresses for concentric loading. 

“ Intentional eccentricity ” occurs when the per¬ 
pendicular distance from the centre of application of a 
load or system of loading to either or both principal axes 
of the stanchion is a quantity measurable by ordinary 
practical methods. 

In these notes by “ eccentricity ” will now be under¬ 
stood “ intentional eccentricity' as “ accidental 
eccentricity ” is not considered further. 

The measurable distance referred to above 1 b termed 
the “ arm of eccentricity,” and is expressed in inches. 

The “ principal axes ” are the “ axis of least radius ” and 
“axis of greatest radius.” 

Loading is said to be “eccentric about the axis” to 
which the “ arm of eccentricity ” is perpendicular. 
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REDPATH, BROWN & CO., LIMITED. 


The tabular eccentricity coefficients are derived from Ee«**tric 

_ Loadins* 

the general formula) for eccentric loading, for which see 
Part At. 

For each stanchion, eccentricity coefficients relative to 
both of the “principal axes” of the section aro given. 

The eccentricity coefficients relative to the “axis of x'p™*"* 31 
least radius ” are printed in prominent type in the tables. 

The coefficients in the tables under headings “AxiB cnuffirhin!, 
Y—Y,” “Axis X—X,” “Axis Y—V,” and “Axis U—U" are 
respectively relative to these “principal axes,” and may 
be termed “ axial coefficients,” 

To complete the “ axial coefficients ” it is only necessary 
to substitute for U™. Clx. Qrw, (JL V . the actual value in 
inches of the “ arm of eccentricity.” 

The “ axial coefficients ” are of general application for 
any degree of eccentricity, care being taken to select the 
coefficient having the same reference letters as the axis 
about which the loading is eccentric. 

Special note may be made of the “axial coefficients” {JS/kfanu. 
for each channel stanchion, pages 150 L to 153L. 

As “ axis Y —Y for this type is not an axis of sym¬ 
metry, it is necessary to consider on which side of this 
axis the eccentric fading is placed. 

ft 

When the “arm of eccentricity” is measured in the 
same direction as dimension £, use coefficient “Axis 
y—Y ” and, conversely, when the centre of application 
of the load is on the other side of “Axis Y—Y” use 
coefficient “Axis Y—Y C,.” 

' ao§ l 
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Angle and Tea 
Coefficient*. 

• 

For each angle, tec and tee-shaped stanchion the “ axial 
coefficients ” relative to the asymmetrical axes V—V, 

U—U, and X—X, take into account the perpendicular 
distance (i vt 0 V , or 0, to tho extreme fibre of the section, 
irrespective of the side of the axis on which the loading 
occurs. The worst case is thus provided for. 

Web and 

Flange 

Coefficients. 

In addition to the “axial coefficients” for each joist 
and channel and for each stanchion compounded of either 
of these sections there are two coefficients for special 
conditions of eccentric loading, viz.:—“Web” and 
“Flange” respectively relative to “Axis Y—Y” and 
“Axis X—X.” 

t 

These are applicable when the “ arm of eccentricity ” is 
identical with the perpendicular distance from “Axis 

Y—Y” or “Axis X—X ” to the outer surface of the web 
or flange respectively. 


This is usually taken to be the case in good construction 
when the eccentric load is transmitted by a girder properly 
connected to a side of a stanchion. 

Equivalent 

Concentric 

Load. 

By the use of the eccentricity coefficient for the axis 
about which a load or system of loading is eccentric an 
“ equivalent concentric value ” of the load relative to that 
axig may be obtained. 


Let W , — actual eccentric load in tons.. 

K =* eccentricity coefficient for the axis about 
which “ W, ” is eccentric. 

W e -* equivalent concentric load value in tons 
for that axis. 

Then W c = W. x K. 
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It follows from the above that if a tabular concentric . . 

a EcccnInc Loag* 

load is divided by the eccentricity coefficient printed in 
prominent type, the maximum safe eccentric load relative 
to the “ axis of least radius ” of the section is obtained 
directly. 

The following examples illustrate the application of Example*, 
the tables to the design of eccentrically loaded stanchions, 
and also the use of the Alignment Charts, pages 202 L 
and 203 L. 

(A) Loading eccentric about “axis of least radius” 
only. 

Example 1 .—A stanchion 16 feet high supports an 
eccentric load of 58 tons, transmitted directly to its web 
surface by a girder. 

Required a suitable section. 

Select No. 19 J, page 122 L, steel joist 10 x 8 which 
will support a safe concentric load of 80*8 tons on 16 feet. 

Multiply 58 tons, the actual concentric load, by 1'35 
idle “ web ” eccentricity coefficient for the section. 

The product 78*3 tons is the equivalent concentrio 
load value, therefore the selected stanchion is suitable. 

Example 2 .—A stanchion 20 feet high supports a 
system of eccentric loading amounting to 160 tons, * 

“ arm of eccentricity ” about the “ axis of least radius ” 
being 2 inches. 

Required a suitable section. 

Select No. 144 M, page 144 L, composed of two Bteel 
joists 14 x 66, and four flange plates 14" x which will 
support a safe concentric load of 303 tons on 20 feet. 
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Eaamp'ea Substitute 2 ins., the given “arm of eccentricity,” for 

O-t and obtain (1 + 041 x 2) « 1*82 as the “Axis 
Y—Y,” or “ axis of least radius ” eccentricity coefficient. 

Multiply 160 tons, the actual eccentric load, by 1*82. 

The product 291 tons is the equivalent concentric load 
value, therefore the selected stanchion is suitable. 

(B) Loading* eceentrie about “axis of greatest 

radius” only. 

Example S. —A stanchion 12 feet high supports an 
eccentric load of 70 tons transmitted directly to its flange 
surface by a girder. 

Required a suitable section. 

Select No. 31 P, page 156 L, composed of two steel 
channels 10 x 3| and two flange plates 12" x 

Note height 12 feet; area, 31'6 square inches, and 
greatest radius of gyration “ Axis X—X ” 4*57 inches. 

Transfer these values to the Alignment Charts, pages 
202 L and 203 L. 

On Chart l. lay a straight edge across the three vertical 
scales at the height of 12 feet on scale L, at the radius of 
gyration 4'57 inches on scale k, and read safe stress as 
. 5*71 tons per square inch on scale f. 

On Chart II. lay straight edge at 5*71 tons on scale f, 

* at the area 31*6 square inches on scale A and read safe 

concentric load for “ Axis X—X ” as 180 tons on scale W. 

Divide 180 tons by 2*52 the flange eccentricity oo* 

. efficient for the section. 

. * * ' 
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The quotient 71*4 tons is the safe flange eccentric load, E*mmpin. 
therefore the selected stanchion is suitable. 

Example 4- —A stanchion 14 feet high supports a 
system of eccentric loading amounting to 265 tons the 
“ arm of eccentricity ” about the “ axis of greatest radius ” 

.being 1£ inches. 

Required a suitable section. 

Select No. 254 K, page 126 L, composed of one steel 
joist 20 x 7£ and four flange plates 14" x J". 

Note height 14 feet; area, 54*1 square inches and 
greatest radius of gyration “ Axis X—X ” 9*37 inches. 

Transfer these values to the Alignment Charts, pages 
202 L apd 203 L. 

On Chart I. by the method described read 6 tons per 
square inch on scale f. 

On Chart II. read safe eccentric load for “Axis X—X* 
as 324 tons on scale W. 

* 

Substitute 1*5 the “arm of eccentricity" for CL X and 
obtain (1 + 0*13 x 1*5) *= 1*195 as the “Axis X—X” or 
“ axis of greatest radius ” eccentricity coefficient. 

Divide 324 tons bv I T 95. 

The quotient 270 tons is the safe load for an eccentricity 
of 1£ inches about “Axis X—X,” therefore the selected 
stanchion is suitable. 

(C) Loading eccentric about both axes. 

Select a stanchion from the tables as in Examples 1 

and 2 as if the loading were eccentric about the “ axis of . 

• • ' 
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Eu mp lw, 


Combined 

Loadinf. 


Maximum 

Load. 


least radius ” only; then by use of the Alignment Charts 
and eccentricity coefficient for the “axis of greatest 
radius” check the section for the load eccentric about 
the “axis of greatest radius.” 

If a stanchion supports concentric in addition to 
eccentric loading, the former, if treated separately, must 
be added to the equivalent concentric load value to give 
the total equivalent concentric load. 

The actual load eccentric or concentric for the 
“axis of greatest radius” must in no ease exceed 
the tabular load—calculated for the “ axis of least 
radius.” 


For notes on the location of the “ centre of application ” 
of load systems, see Part IV. 
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London County Council (General Powers) 

Act, 1909. 


Past IV. 

Amendment of London Building Acts. 

20, In this Part of this Act the expression “the Definition of 

, , principal 

principal Acts means the London Building Acts 1894 to Acu." 

1908. 

21, Words and expressions used in this Part of this Act interpretation 
shall unless the context otherwise requires btsar the incan* tins Part of A- 
ings assigned to them in the principal Acts and those 

Acts and'this Part of this Act may be cited together as 
the London Building Acts 1894 to 1909, 

For the purposes of t his Part of this Act the expression 
“ pillar” shall unlcBvS otherwise stated mean a metal pillar 
and shall include al! columns and stanchions or an assem¬ 
blage of columns or stanchions properly r : voted or bolted 
together and the expression “girder” shall mean a metal 
girder or joist and the expression “tribunal of appeal” 
means the tribunal of appeal as constituted by this Part 
of this Act. 

22, Notwithstanding anything contained in the Pravuiona with 

principal Acts requiring buildings to be enclosed with bulfdbrfof 
walls of the thicknesses aud of the materials therein ,teel 

respectively*described it shall bo lawful to erect subject con * tructlon - 
to the provisions of this section buildings wherein the 

loads and stresses are transmitted through each storey to 
the foundations by a skeleton framework of metal or 
partly by a skeleton framework of metal and partly by a* 
party wall or party walls but buildings so erected shall - 
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with (subject to any exemptions contained in the principal 
building*. «tc. Acts or any of them) be subject to and comply 4‘ith all 
such provisions of the principal Acts or any of them and 
any byelaws in force thereunder as may not be incon¬ 
sistent with or contrary to the provisions of this section 
The following are the provisions which shall apply in 
respect of the construction of the skeleton framework and 
the foundations walls floors staircases and other parts of 
the structure of such buildings:— 

(1) All rolled steel used in such construction shall 
comply with the British standard specification 
for structural steel for bridges and general build 
iug construction from time to time in Operation 
and every pillar or girder shall be of iron or steel 
or any other structural metal winch may hereafter 
lx* standardised by the Engineering Standards 

< 

Committee: 

(2) The skeleton framework of a building together with 

the party wall or party walls (if any) upon which 
such framework bears shall be capable of safely 
and independently sustaining the whole dead load 
and the superimposed load bearing upon such 
framework and party wall or party walls: 

• (3) All pillars in the external walls of a building shall 

4 be completely enclosed and protected from the 

action of fire by a casing of brickwork terra-cotta 

concrete stone tiles or other incombustible 

materials at least four inohes thick the whole being 

properly bonded or secured together: 

* 

- (4) All girders in the external walls of a building shall 
be similarly enclosed and encased with brickwork 
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terra-cotta concrete stone tiles or other incom- Providon* wi*< 

reaped' to 

• bustible materials at least four inches thick building*, etc. 
properly tied and bonded or secured to the adjoin¬ 
ing work but the casing on tjje underside of such 
girders and to the edges of the flanges thereof and 
plates and angles connected therewith may be of 
any thickness not less than two inches: 

(6) All pillars and girders (other than pillars and 
girders in the external walls of a building) *hall be 
protected from the action of fire by being encased 
to the satisfaction of the district surveyor and to 
a thickness of not less than two inches in brick¬ 
work terra-cotta concrete racial lathing and plaster 
or cement but the casing on the upper surface of 
the upper flange of all girders and on the lower 
surface of all subsidiary joists may he of any thick 
nesB not less than one inch. Wood firrings shall 
not be used in connexion with imv such casing. 

i- *■ 

Provided that this subsection shall not apply in 
the case of buildings of only one storey aud not 
more than twenty-five feet in height: 

(6) Every girder shall be secured against buckling 
whenever the length of the girder exceeds thirty 
times the width of the compression flange and the • 
web of every girder shall be secured against buck¬ 
ling; in ev«>ry case in which the depth of the web 
exceeds sixty times the thickness thereof: 

(7) The span of a girder shall not exceed twenty-four 

times the depth of the girder unless the calculated 
deflection of such girder is less than one four 1 
hundredth part jof the sjpan: # 
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Piravtaiont with (8) Wherever two or more girders are arranged along- 
b^dToM etc. side and closely adjacent to one another and are 

intended to act together they shall be fixed together 
by means of iron separators and bolts or by riveted 
plates or in any other equally efficient manner 
approved by the district surveyor. Separators or 
plates or other members acting as separators shall 
not be placed at a distance apart exceeding five 
times the depth of the girders to which they are 
attached and Bhall also be placed immediately 
over all supports and immediately under or at all 
concentrated loads: 

(9) All girders for supporting external walls shall be 
placed at the floor level of u. storey or at a distance 
of not more than five feet above or below such 
floor level: 

* 

(10) Rivets shall be used in all cases where reasonably 
practicable but where bolts are used they shall 
extend through the full thickness of the nuts 
attached thereto and the nuts shall in all cases be 
bo secured as to avoid the risk of their becoming 
loose. The distance from the edge of a rivet hole or 
bolt hole to the edge of the plate bar or member shall 
not be less than the diameter of the rivet or bolt. 
Rivets shall be so placed that their centres shall not 
be closer together than three times the diameter of 
the rivets. The pitch of rivets shall be measured 
in a continuous straight line and such straight line 
pitch in girders pillars and roofwork shall not 
exceed sixteen times the thickness of the thinnest 
plate bar or member through which they pass: 

l * 
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(11)— (a) An external wall may be of any thickness not Provision* with 
,less than eight and a half inches for ( the topmost buiLing* «tc. 
twenty feet of its height and thirteen inches for the 
remainder of its height below such topmost twenty 
feet. Provided that a less thickness shall be allowed 
in any case in which under the London Building 
« Act 1894 such less thickness is prescribed but that 
nothing iu this sub-section shall override any of the 
requirements of this section in regard to the thick¬ 
ness of casing in connexion with pillars and girders 
and that in any case in which an external wall or 
portion of art external wail is not supported or 
carried or secured by metal framework within the 
limits of height and length prescribed by the First 
Schedule to the London Building Act 1894 for the 
purpose of determining the thickness of walls such 
external wall or portion «of external wall shall be of 
a thickness not less than that prescribed by such 
schedule: 

(b) All party walls slwill be of the thicknesses pre¬ 
scribed by the principal Acts ; 

(o) All brickwork and work in which terra-cotta 
concrete stones tiles or other similar materials are 
used Bliall he executed iu Portland cement mortar 
and shall be bedded close up to the metal frame¬ 
work without any intervening cavity and all joints 
shall be made full aud solid. The cement so used 
v nbal l be in accordance with the British standard 
specification from time to time in operation. 

Provided that in party walls (exclusive of any. 

- parts thereof immediately surrounding metal 

* 
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vkion* with framework) or other internal brickwork not con¬ 

tact to 

ding* ate structed to carry loads or stresses provided for 

under this section lime mortar may be used in 
accordance with the provisions of the principal 
Acts and any bye-laws in force thereunder: 

(12) — (a) No plate or bar in any steel or wrought 
iron pillar shall in any part be less than a quarter 
of an inch thick and the bases of all such pillars 
shall be at right angles to the axis : 

(a) All joints in such pillars shall be close butted 
with cover-plates properly riveted and all joints 
between such pillars shall be properly fixed and 
made and unless unavoidable no joint shall be 
made between such pillars except at or as near as 
may be reasonably practicable to the level of a 
girder properly secured to such pillars: 

(c) The foot of every such pillar shall have a 
proper base-plate riveted thereto with sufficient 
gusset pieces to distribute properly the load on the 
foundations and the gusset pieces shall have 
sufficient rivets to transmit the whole of the load 
on to the base-plates: 

(n) Where any such pillars are built up hollow 
the oavities shall either be filled up with concrete 
or be covered in at both ends by metal plates 
riveted thereto: 

* 

(13) —(a) The width of every cast-iron pillar shall be 

not less than five inches and the metal of which 

such pillar is composed shall not be in any part of 

less thickness than three-quarters of an Inch or 
• « 
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one-twelfth of the least width of such pillar (which- with 

ever shall be the greater) : building®. «tc. 

(b) The cap and base of every such pillar shall be 
in one piece with the pillar or be connected there¬ 
to with a properly turned and bored joint 
sufficiently fixed: 

(o) The ends of all such pillars shall be at right 
angles to the axis: 

(d) All joints between such pillars shall be at or 
as near as may be reasonably practicable to the 
level of a girder properly secured to such pillars 
and shall be fixed and made with not fewer than 
four bolts of not less diameter than the least thick¬ 
ness of metal in the pillar. If more than four 
bolts are used the diameter of the bolts may be 
reduced proportionately but no bolt Bhall be less 
than three-quarters of >an inch in diameter: 

(e) The base of every such pillar shall have such 
area as may be necessary to distribute properly 
the load on the foundations: 

(14) The base of every pillar shall be properly bedded 
so as to transmit uniformly the load upon such 
pillar to the foundations: 

* 

(15) The‘stress in any metal interposed between the 
ends of a superimposed pillar and a pillar beneath 
shall not exceed the stress on the superimposed 
pillar and the least width across such interposed 
metal shall not be less thus the least width of the* 
superimposed piljar: 
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ProrhiofM with (16) All floors and staircases (together with their ; 
b^ngiktto. enclosing walls) sliall be constructed throughout of j 

fire-resisting materials and be carried upon sup- j 
ports of fire-resisting materials : 

(17) All structural metalwork comprised in the skeleton 
framework of a building shall be cleaned of all 
scale dust and loose rust and be thoroughly coated 
with one coat of boiled oil tar or paint before 
erection and after erection shall receive at least 
one additional coat. Where such metalwork is to 
be embedded or encased in brickwork terra-cotta 
concrete stone tiles or other incombustibl e materials j 
one coat of Portland cement wash of adequate con¬ 
sistency applied after erection may be uacd in lieu 
oi coats of oil tar or paint: 

(18) — (a) The dead load of a building shall consist of : 

the actual weight of walls floors roofs partitions 
and all other permanent construction comprised in 
such building: , 

(b) The superimposed load in respect of a building 
shall consist of all loads other than the dead load: 
(o) For the purpose of calculating the loads on 
foundations pillars (including brick pillars) piers 
walls framework girders and other constructions 
carrying loads in buildings the superimposed load 
on each floor and on the roof shall be'estimated as 
equivalent to the following dead load:— 

For a floor intended to be used wholly or 
principally for the purposes of human habitation 
or for domestic purposes seventy pounds per 
square foot of fjpor area,; 

■*---——■— . . . . . . 




,, ffar ]M| ^nteAtfmeot of London Building Act* (mm page «i L* 

<!■■<—in» ■ 11 ■ l»ll IU.li.-1.il ... .I... 

KBDPATH, BHOWN A CO., LIMITED. 

London County Council (General Powers) Act, 1909. 

For a floor intended to bo used wholly or PwWojm with 
principally for the purpose of an office or a Widino, *tc. 
counting-house or for any similar purpose one 
hundred pounds per square foot of floor area; 

For a floor intended to be used wholly or 
principally for the purpose of a workshop or 
retail shop one hundred and twelve pounds per 
square foot of floor area; 

For every floor in a building of the warehouse 
claps not intended to be used wholly or princi¬ 
pally for any of the purposes aforesaid not lest 
than two hundred and twenty-four pounds pei 
square foot of floor area. In every building of 
the warehouse class a notice shall be exhibited 
in a conspicuous place on each storey of such 
building stating the maximum superimposed 
load per square foot which may be carried .on 
the floor of such storey; 

For a roof the plane of which inclines upwards 
at a greater angle than twenty degrees with tho 
horizontal the superimposed load (which shall 
for this purpose be deemed to include wind 
pressure) shall be estimated at twenty-eight 
pounds per square foot of sloping surface; 

For all other roofs the superimposed load 
shall be estimated at fifty-six pounds per square 
foot measured on a horizontal plane: 

Provided that if the superimposed load on any 
floor or roof is to exceed that herein-before* 
specified for sucl} floor or roof such greater load 
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shall be provided for pursuant to subseotion (2) 
of this section : * 

Provided also that in the case of any floor in- 
- teuded to be used for a purpose for which a 
superimposed load is not specified in this subseotion 
the superimposed load to be carried on such floor 
shall be provided for pursuant to the said 
subsection (2): 

(19) For the purpose of calculating the total load to be 
carried on foundations pillars (including brick 
pillars) piers and walls in buildings of more than 
two storeys in height the superimposed loads for 
the roof and topmost storey shall be calculated in 
full in accordance with the last preceding sub¬ 
section of this section but for the lower storeys a 
reduction of the superimposed loads shall be 
allowed as follows:— 

For the storey next below the topmost storey 
a reduction of five per centum of the full super¬ 
imposed load for such next storey calculated as 
aforesaid ; 

For the next succeeding lower storey a reduc¬ 
tion of ten per centum of the full superimposed 
load for such storey calculated as aforesaid and 
for each succeeding lower storey a further reduc¬ 
tion of five per centum of the full superimposed 
load for each such storey calculated as aforesaid. 
Provided always that the total reduction in 
respect of any storey shall not exceed fifty per 
centum of the full superimposed load for such 
storey; 
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No such reduction as aforesaid shall be allowed Previsions 
in the case of a building of the warehouse class: uSdSni 

(20) All buildings shall be so designed as to resist 
safely a wind pressure in any horizontal direction 
of not less than thirty pounds per square foot of 
the upper two-thirds of the surface of such build¬ 
ings exposed to wind pressure: 

(21) —(a) The working stresses on pillars of cast iron 
or mild steel due to the loads thereon (other than 
stresses induced by wind pressure) shall not exceed 
those specified in the two next following tables 
according to the several ratios therein specified or 
a proportionate load for intermediate or other 
ratios:— 

Cast-iron Pillars. 

Q f lAngih j Working Stresses in Tons per Square Inch of Not Section. 


of Gyration. 

Hinged finds. 

! One find hir 
j and one find 1 

20 

35 

4 0 

30 

3 0 

3-5 

40 

2-5 

30 

50 

2*0 

1 2 5 

1 

60 

1-5 

20 

70 

10 

1-5 

80 

•5 

; 

i« 
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Mild Steel Pillars. • 


Provision* with " 
respect to 

buildings, sic* Ratio of Length 

Working Stresses in Tons per Square Inch of Section. 

of Gyration. 

! Hinged Ends. 

One End hinged 
and one End fixed. 

Both Ends fixed. 

20 

4-0 

6-0 

> v * 

6 0 

40 

3*5 

4*5 

5*5 

60 

3*0 

4*0 

5*0 

80 

2-5 

3*5 

* 4*5 

100 

2*0 

! 3*0 

4*0 

120 

10 

2*5 

3*5 

140 | 

00 

2*0 

3*0 

160 


1*0 

2*5 

. 180 


0*0 

1*5 

200 



i 0*5 

* 

210 

i 
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(b) The working stresses on wroaght-iron pillars 
due to the loads thereon (other than stresses in¬ 
duced by wind pressure) shall not exceed two- 
thirds of the stresses herein-before specified with 
respect to mild steel pillars: * 

(o) Any such pillar eccentrically loaded shall have 
the stresses caused by suoh eccentricity computed 
and the combined stresses resulting from such 
eccentricity at-any part of such pillar when added, 
to all other stresses at that part shall in no ease 
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9 exceed the working stresses specified in this Proa-laion* with 

respectto 

Subsection : buikUnva. ate. 

Provided that working stresses exceeding those 
specified in paragraphs (a) (b) and (o) of this sub¬ 
section by not more than twenty-five per centum 
may be allowed in cases in which such excess is 
due to stresses induced by wind pressure: 

(d) The eccentric load of a pillar shall be con¬ 
sidered to be distributed uniformly over the area 
of the cross section of such pillar at the next lower 
level at which such pillar is fixed and secured in 
the direction of eccentricity: 

(22) The working stresses of iron and steel (except in 
the case of pillars as herein before provided) shall 
not exceed the following :— 

, | Working Stresses iu Tons per .Square Inch. 

1 


1 

1 

Tension. 

Compression.' 

j j 

! Shearing j 

i 

i i 

Bearing. 

Oast iron - 

1-5 

8 

15 ! 

10 

Wrought iron • 

5 

5 

4 ! 

j 

7 

Mild steel 

* 

7 5 

7 * 

5-5 i 

i 

11 


(23) In the case of any rivet used in double shear the 
working shear on such rivet shall not exceed one 
and three-quarter times the working shear allowed 
under this section on a like rivet when used 
In single shear» 
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with (24) The pressures of foundations on the natural ground 
9o. shall not exceed the following :— 

_ I Tons per 

| Square Foot 


Natural bed of soft olay or wet or loose sand • • 1 

Natural bed of ordinary clay or confined sand , - 2 

Natural bed of compact gravel London blue May or oh*lk 4 


(25) The pressure on concrete foundations shall not 
exceed twelve tons per square foot: 

(26) No disengaged brick pillar shall have a height 
without proper lateral supports of more than six 
times its least width but any such pillar with 
proper lateral supports may have a height between 
such supports not more than twelve times the least 

. width of such pillar. Such width shall in no case 
be less than thirteen-and-a-half inches: 

(27) The pressure on any brickwork shall not exoeed 
the following:— 


Blue brick in cement mortar. 12 

• 

Hard brick (including London st ock) in cement mortar 8 

Ordinary brick in oement mortar .... 5 

(28) The Council may prescribe the materials and the 
* proportions of the materials to be used in any 
concrete provided under the provisions of this 
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section to which the provisions of the principal wlth 

’ Acts or any of them or any byelaws in force buildin*s, otc. 
thereunder do not apply: 

(29) It shall be lawful to make any addition to or 
alteration of or to do other work to in or upon a 
building in accordance with the provisions of this 
section provided that the loads and stresses in the 
part of a building so added or altered or to in or 
upon which such other work is done are trans¬ 
mitted from the roof to the foundations by a 
skeleton framework of metal or partly by a 
skeleton framework of metal and partly by a party 
wall or party walls and the provisions of this 
section shall in all respects apply to such part 
of a building as if the- same were a separate 
building: 

(30) Any structural metal hereafter standardised by 
the Engineering Standards Committee as before 

* mentioned shall be Used in the erection of buildings 
or additions alterations or other work made or 
done under the provisions of this section only 
subject to such terms and conditions as the 
Council may think fit to attach either generally 
or in any particular case to the use of such metal* 
but any person dissatisfied with any term or 
condition attached by the Council may appeal to 
the tribunal of appeal. Any person failing to 
comply with any such term or condition attached 
by the Council or (in the event of appeal) by 
the tribunal of appeal shall be liable to a penalty 
to be recoverable in a summary manner not 
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exceeding twenty pounds and to a daily penalty 
not exceeding the like amouut: 

(31) In the case of the erection of a new building of 
metal skeleton framework or the making of any 
addition or alteration or the carrying out of other 
work under the provisions of this section the 
notice required to be served on the district 
surveyor under section 145 of the London Building 
Act 1894 shall be accompanied (a) in the case of 
a new building by plans and sections of sufficient 
detail to show the construction thereof together 
u ith a copy of the calculations of the loads and 
stresses to be provided for and particulars of the 
materials to be used and should such plans sections 
calculations or particulars be in the opinion of the 
district surveyor not in sufficient detail the peraon 
depositing the same shall furnish the district 
surveyor with such further plans sections calcu¬ 
lations or particulars as he may reasonably require 
and (b) in the case of an alteration or addition or 
other work as aforesaid by such plans sections 
calculations and particulars as the district sur¬ 
veyor may reasonably require: 

(32) The district surveyor may for the purpose of cine 
supervision of the construction of a building 
require to be furnished with reasonable proof as to 
the quality of metal to be used in such construction 
and may if not furnished with such proof or for 

‘ any other reason require the builder or other person 
causing or directing the work to be executed to 
make any tests which the district surveyor may 
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consider neoessarj and to drill any pillar (in all Pjw»«w» "»**» «, 
cases if reasonably practicable before the same is bitfSduw*. •*«. 
encased) at an^ point to ascertain its thickness: 

(S3) Any person dissatisfied with any requirement of 
the district surveyor under this section may 
within fourteen days of the date of the service of 
a notice from the district surveyor of such 
requirement appeal to a petty sessional court who 
may make an order affirming such requirement or 
otherwise and every builder or other person 
J&tfing to comply with any such order shall he 
liable to a penalty (to be recoverable in a summary 
manner) not exceeding twenty pounds a day 
during every day of the continuance of the non- 
compliance with such order; 

(34) In order to facilitate the erection of buildings 
of metal skeleton framework it shall be lawful for 
the Council to modify or waive any of the require¬ 
ments of sub-sections (3) ; 1) (6) (8) (9) (11) 12) 

(b) (17) .(20) (24) and (2t i of this section upon j 

and subject to such terras ind conditions as they i 

may think fit and any person dissatisfied with 
the refusal of the Council to modify or waive any 
of such requirements or with any term or condition* 
which the Council may attach to any modification 
or .waiver may appeal to the tribunal of appeal. 

Any person failing to comply with any term or 
condition attached by the Council or (in the event 
of appeal) by the tribunal of appeal to .such 
modification or waiver shall be liable to a penalty 
to be recoverable in a summary manner not 
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exceeding twenty pounds and to a daily penalty 
not exceeding the like amount: c 

(35) If the Council within the period of one month or 
in the event of such period of one month com¬ 
mencing or expiring on any day between the 
eighth day of August and the fourteenth day of 
September (both inclusive) then within a period of 
two months after the receipt of a written applioar 
tion for the modification or waiver of any of the 
requirements of this section which the Council are 
empowered to waive or modify fail to notice 
to the applicant of their refusal or grant thereof 
the Council shall be deemed to have granted such 
application. 


23.—(1) The Council may make regulations with 
to ww of ^ respect to the construction of buildings wholly or partly 

oMMrata. of reinforced concrete and with respect to the use and 
'composition of reinforced concrete in such construction 
and for the purpose of framing such regulation^ may 
carry out such investigations and make s\ich tests as they, 
may deem necessary and the provisions of this section 
and of any such regulations shall (subjeot to any exemp¬ 
tions contained in the principal Acts or any of them) have 
4 effect notwithstanding any provisions of the said Acts or 
any of them or any byelaw in force thereunder which 
may be inconsistent therewith or contrary thereto. 

* l 

(2) Subject to suoh regulations as aforesaid buildings 
may be constructed wholly or partly of reinforced concrete ■ 
but except as provided by this section or by such regula- : 
tions buildings so constructed shall (subjeot to any ;; 

exemptions contained in the principal Acts or say of then*) 1 

* • «. * 


a 
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be subject to and comply with all such provisions of the 
said Hots or any of them and of any byelaws in force te jwrf 
thereunder as may not be inconsistent with or contrary conem* 
to the provisions of this section or any regulations in 
force thereunder. 


(8) No such regulations shall have any force or effect 
unless or until they shall have been submitted to and 
confirmed at a meeting of the Council subsequent to that 
at which the regulations shall have been made nor shall 
any such regulations have any force or effect until the 
same^ftmff have been allowed by the Local Covemment 
Board. 

(4) The Council shall give to the Surveyois’ Institution 
the Institution of Civil Engineers the Royal Institute of 
British Architects and the Concrete Institute notice of 
their intention to apply to the Local Government Board 
for allowance of any regulations made under this section. 

/ (5^ All regulations made and confirmed and allowed as 
aforesaid shall be published in the London Gazette and 
printed and hung up at the County Hall and be open to 
publio inspection without payment and < ojhos thereof 
shall be delivered to any person applying for the same on 
payment of Buoh sum not exceeding twopence as the* 
Council shall direct and such regulations when so 
published. shall come into operation upon a date to be 
fixed by the Local Government Board in allowing the 
regulations and the production of a printed copy of such 
regulations authenticated by the seal of the Council .shall 
be evidence of the existence and of the due makyig 
allowance and publication of such regulations in all 
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prosecutions or other proceedings under the same without 
adducing proof if such soal or of the fact of such making 
confirmation allowance of publication of such regulations. 

24. —The foregoing provisions of this Part of this Act 
and any regulations in force thereunder shall be deemed 
to form part of Part VI of tho London Building Act 1894 
and this Part of this Act and any references in the 
principal Acts to the said Act of 1494 or any Part thereof 
shall be construed accordingly. 

25. —(1) For the purposes of this Part of this the 
tribunal of appeal shall consist of the three members of 
tho tribunal of appeal from time to time appointed under 
section 175 of the Loudon Building Act 1894 and of one 
member appointed by the Council of the Institution of 
Civil Engineers. 

(2) In the event of their being an equality of votes on 
the tribunal of appeal ou any matter arising under this 
Part of this Act the member acting as the chairman of 
such tribunal for the time being Bhall have a second or 
casting vote. 

(3) Regulations made or to be made under section 184 
of the London Building Act 1894 shall apply to appeals 
under this Part of this Act to the tribunal of appeal. 

(4) Subject to the provisions of this section the pro¬ 
visions of section 156 and sections 175 to 186 (inclusive) 
of the London Building Aot 1894 shall apply to the 
tribunal of appeal and appeals thereto under tins Part of 
this Act as if the tribunal of appeal referred to 1 b these 
sections were the tribunal of appeal constituted by ^this 
Part of this Act. 





(friWyar-.iWui 


BuIMitt* Act* (*ee p*g* «i V). 


*iim 


REDPATH, brown a go., limited. 


hondtA 


County Council (Oeneral Powers) Act, 1909. 


26>—(1) Where under the provisions of this Part of ) ^*«** j f — 
this ^Ict or. any regulations in force thereunder any 
building is erected or any addition or alteration or other 
work is made or done to or on any building the district 
surveyor shall be entitled with regard to such building 
addition alteration or other work to a fee equal to two 
and a half times the amount of the fee specified with 
regard to new buildings in Part I. of the Third Schedule 
to the London Building Act 1894 calculated as follows- 


New Buildings. 

Upon the area and height of the building as specified 
in the Baid Part I. of the said Third Schedule. 

Additions. 

Upon the area and height of the addition (including 
therein such portion of the building as may be 
structurally affected by any alteration or ether 
work necessitated by or involved in the making of 
the addition) as if ‘such addition had been a new 
building of the same area and height. 


Alterations and other Works. 


Upon the area and height of the portion of the* 
building structurally affected by the alteration or 
otbpr work (not necessitated by or involved in 
the making of an addition) as if such portion had 
been a new building of the same area and height. 

Provided that in calculating the fees payable under 
thk section no regard shall be had to the proviso contained 

Id the said Part L of the said Third Schedule. 

. • . . _* \ • *»_ . 
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